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Introduction 


Introducing  the  Petroleum  Supply  Monthly 

Beginning  with  this  first  issue,  the  Petroleum  Supply  Monthly  (PSM)  replaces  four  Energy  Informa- 
tion Administration  (EIA)  monthly  petroleum  publications: 

.  Monthly  Petroleum  Statistics  Report  (MPSR) 

•  Monthly  Petroleum  Statement  (MPS) 

•  Supply,  Disposition,  and  Stocks  of  All  Oils  by  Petroleum  Administration  for  Defense  Districts  and 
Imports  into  the  United  States,  by  Country  (PADD  Report) 

.  Availability  of  Heavy  Fuel  Oils  by  Sulfur  Level  (Sulfur  Report) 

Care  has  been  taken  to  insure  that  all  the  important  information  from  the  four  consolidated  publications 
is  included  in  the  PSM.  The  PSM  displays  these  statistics  in  a  comprehensive  and  cohesive  manner,  and 
provides  readers  with  improved  explanations  of  the  data. 

Articles  designed  to  help  readers  understand  and  interpret  petroleum  statistics  will  highlight  the  PSM. 
These  articles  may  focus  upon  a  seasonal  event  such  as  the  availability  of  motor  gasoline  for  the  summer 
driving  season,  or  upon  a  trend  such  as  the  reduced  utilization  and  shutdown  of  domestic  refineries  as 
consumption  of  petroleum  products  decreases. 

The  Petroleum  Supply  Monthly  is  designed  to  be  convenient  for  both  casual  observation  and  serious 
analysis.  For  readers  who  want  to  know  how  the  volume  of  petroleum  products  being  supplied  to  the 
domestic  market  compares  with  previous  trends,  the  "Summary  Statistics"  section  lists  monthly  and 
annual  data  series  and  displays  them  graphically.  For  a  more  detailed  view  of  the  current  situation, 
energy  analysts  can  study  petroleum  supply  and  disposition  statistics  for  a  broad  range  of  products  in 
the  Detailed  Statistics  section.  As  a  special  service,  preliminary  monthly  statistics  derived  from 
EIA's  weekly  reporting  systems  are  presented  with  the  Summary  Statistics. 

The  Explanatory  Notes  present  objective  information  describing  data  collection,  estimation,  data 
quality,  changes  to  data  collected  and  interpretation  of  tables.  Industry  terminology  and  product 
definitions  are  listed  alphabetically  in  the  Glossary. 

The  following  table  is  designed  to  guide  readers  of  the  four  discontinued  publications  to  the  PSM  tables 
most  likely  to  have  the  same  information. 
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The  PADD  Report  was  not  published  during  1981  as  a  separate  publication.  Beginning  with  the  Jun 
1981  issue  of  the  MPS  the  following  tables  were  added  to  replace  the  PADD  Report. 
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December  1981  Monthly  Petroleum  Statement 

ERRATA 


NOTE:  The  Summary  Statistics  section  of  this  issue  contains  revisions  to  1981  year-to-date  figui 
published  in  Tables  1,  2a,  and  3a  of  the  December  1981  Monthly  Petroleum  Statement.  The  revised  ye 
to-date  figures  for  Table  1  of  the  December  1981  MPS  are: 


Thousands  of 

Thousand  Barr 

Barrels 

per  Day 

(25)  Imports  (Gross) 

536,747 

1,471 

(27)  Imports  (Net) 

402,890 

1,104 

(28)  Total  New  Supply  of  Products 

5,807,814 

15,912 

(30)  Total  Products  Supplied  for  Domestic  Use 

5,840,209 

16,001 

(33)  Kerosene-Type  Jet  Fuel 

296,080 

811 

(37)  Liquefied  Gases  and  Ethane 

542,176 

1,485 

(40)  Total  Product  Supplied 

5,840,209 

16,001 

The  revised  year-to-date  figures 

for  Tables  2a  and  3a  of  the  December  1981  MPS  are: 

Table  2a 

Table  3a 

Thousands  of  Barrels 

Thousand  Barrels  per  E 

Product 

Produ 

Imports 

Supplied 

Imports 

Suppli 

Natural  Gas  Liquids  and  LRGs 

92,673 

567,705 

254 

1,55 

Liquefied  Gases  and  Ethane 

89,015 

542,176 

244 

1,48 

Ethane 

16,952 

127,121 

46 

34 

Propane 

25,502 

272,493 

70 

74 

Butane 

21,851 

44,036 

60 

12 

Butane-Propane  Mixtures 

7,274 

10,527 

20 

2 

Ethane-Propane  Mixtures 

17,436 

87,097 

48 

23 

Finished  Petroleum  Products 

447,732 

5,385,099 

1,227 

14.75 

Kerosene-Type  Jet  Fuel 

11,160 

296,080 

31 

81 

Total 


2,183,191 


5,840,209 


5,981 


16,00 
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Note:  1979  and  1980 
products  supplied  figures 
for  motor  gasoline  and  for 
distillate  and  residual  fuel 
oils  have  been  recast  to 
account  for  data  system 
changes  in  1981.  They  differ 
from  figures  shown  in  the 
"Summary  Statistics."  See 
Explanatory  Note  4. 


1 1ncludes  crude  oil  and 
natural  gas  plant 
production. 
Source:  "Summary 
Statistics"  Prtoltum 
Supply  Monthly 


U.S.  Petroleum  Developments:  1981 


Synopsis 

In  1981,  the  United  States  significantly  reduced 
its  dependence  on  petroleum  imports  by  reduc- 
ing domestic  consumption  of  petroleum.  This 
decline  in  domestic  consumption  occurred  princi- 
pally as  a  result  of  lower  economic  activity  in 
1981  and  the  ongoing  effects  of  repeated  sharp 
increases  in  petroleum  product  prices  since  1973. 
Since  both  domestic  petroleum  production  and 
domestic  stocks  were  stable  during  1981,  the  1.1 
million  barrel  per  day  (6  percent)  drop  in  domes- 
tic petroleum  consumption  resulted  in  a  one  mil- 
lion barrel  per  day  (16  percent)  decrease  in  net 
petroleum  imports.  (See  Exhibit  1.)  Imports 
decreased  despite  an  ample  worldwide  supply  of 
crude  oil  and  stable  world  prices. 

Domestic  prices  of  crude  oil  and  petroleum  pro- 
ducts continued  to  rise  for  two  months  following 
the  full  decontrol  of  petroleum  prices  in  late  Jan- 
uary 1981,  then  decreased  throughout  the  re- 
mainder of  1981.  Both  the  reduction  in  con- 
sumption and  the  ample  worldwide  supplies  of 


Exhibit!  PETROLEUM 
SUMMARY 

Million  Barrels  per  Day 


U.S.  Petroleum  Summary 

(million  barrels  per  day) 

1980 

Total  products 

supplied                                17.1 

1981 

16.0 

Change 

-6% 

Motor  gasoline1                   6.8 
Distillate  fuel  oil1                3.0 
Residual  fuel  oil1                 2.6 

6.6 

2.8 
2.1 

-4% 
-5% 
-20% 

Total  petroleum 

production2                           10.2 

10.2 

0 

Refinery  crude  oil 

inputs                                    13.5 

12.5 

-7% 

Net  petroleum 

imports                                   6.4 

5.4 

-16% 

•Figures  for  1980  recast  to  account  for  data  system 
changes  in  1981.  See  Explanatory  Note  4. 
includes  crude  oil  and  natural  gas  plant  production. 


crude  oil  put  downward  pressure  on  the  prices  of 
petroleum  products. 

Developments  in  Petroleum 
Consumption 

In  1981,  petroleum  consumption  (products  sup- 
plied for  domestic  use1)  in  the  United  States 
declined  for  the  third  consecutive  year.  Major 
reasons  for  this  continued  decline  were  a  slug- 
gish economy  and  petroleum  price  increases  in 
1979,  1980,  and  early  1981.  Petroleum  remained 
the  dominant  energy  source,  accounting  for  43 
percent  of  the  country's  total  energy  use.  Its 
share  has  diminished  slowly  during  the  last  sev- 
eral years  as  consumers  have  conserved  or 
switched  to  other  fuels.  (Ref.  1) 

The  ratio  of  petroleum  consumption  to  Gross 
National  Product  decreased  substantially  dur- 
ing the  1979-81  period,  indicating  that  energy 
conservation  and  other  structural  changes  have 
had  a  substantial  impact.  (See  Exhibit  2.)  Fac- 
tors contributing  to  the  continuation  of  the  down- 
trend were:  improvement  in  fuel  efficiencies, 


This  article  was  prepared  in  the  Petroleum  Supply 

Division,  Energy  Information  Administration,  by 

Barry  P.  Berlin,  John  L.  Albright,  and  William  G. 

Park. 

Unless  otherwise  referenced,  statistics  in  this  article 

were  derived  from  statistics  presented  in  this  issue  of 

the  Petroleum  Supply  Monthly. 

■Petroleum  products  supplied  equals  net  domestic 

production  of  petroleum  products,  plus  net  product 

imports,  plus  net  product  stock  withdrawals. 


Sources:  Monthly 
Energy  Review  and 
Survey  of  Current 
Business. 


1979 


1980 


1981 


Exhibit  3.  PETROLEUM 
PRODUCTS  SUPPLIED  FOR 

DOMESTIC  USE  Million  Barrels  per  Day 


1 0ther  petroleum  products 
include  liquefied  gases,  jet 
fuels,  and  petrochemical 
feedstocks. 

2Basedon1979and  1980 
figures  by  EIA.  See 
Explanatory  Note  4. 

Source:  "Summary 

Statistics,"  Petroleum 

Supply  Monthly 


consumers  switching  to  lower  cost  alternate 
fuels,  the  public  emphasis  on  all  aspects  of  fuel 
conservation,  and  petroleum  product  price  in- 
creases during  the  period. 

Among  the  petroleum  products,  motor  gasoline 
and  residual  fuel  oil  accounted  for  two-thirds  of 
the  1.1  million  barrels  per  day  decline  in  petro- 
leum consumption  between  1980  and  1981.  (See 
Exhibit  3.) 

Motor  Gasoline.  Motor  gasoline  supplied  for 
domestic  use  averaged  6.6  million  barrels  per 
day  in  1981,  down  1 1  percent  from  1978,  the  year 
gasoline  consumption  peaked.  Since  the  Federal 
Highway  Administration  estimates  that  1981 
vehicle  miles  traveled  are  about  the  same  as  in 
1978,  increased  vehicle  fuel  efficiency  appears  to 
be  an  important  factor  in  the  decline  in  gasoline 
consumption.  The  average  passenger  car  effi- 
ciency reached  15.2  miles  per  gallon  of  fuel  in 
1980,  a  significant  increase  from  the  14.3  miles 
per  gallon  recorded  in  1979.  (Ref.  1)  When  data 
become  available  to  estimate  vehicle  efficiency 
for  1981,  they  are  expected  to  show  further 
improvement. 

Midyear  average  retail  prices  of  all  grades  and 
services  of  motor  gasoline  increased  to  136  cents 
per  gallon  in  1981,  up  11  cents  (9  percent)  from 
mid-1980,  and  up  71  cents  (110  percent)  from  the 
equivalent  price  in  midyear  1978.  (Ref.  1) 

Distillate  Fuel  Oil.  Distillate  fuel  oil  supplied 
for  domestic  use  in  1981  decreased  139  thousand 
barrels  per  day  (5  percent)  from  1980,  much  less 
than  the  11  percent  decrease  from  1979  to  1980. 

Increases  in  the  price  of  home  heating  oil  con- 
tinued to  induce  conservation  and  some  conver- 
sions to  natural  gas  and  other  alternate  fuels. 
U.S.  residential  heating  oil  prices  averaged  121 
cents  per  gallon  in  mid-1981,  up  23  cents  (23  per- 
cent) from  the  previous  year.  (Ref.  1) 

Residual  Fuel  Oil.  While  residual  fuel  oil 
ranked  third  in  volume  among  the  individual 
petroleum  products  consumed  in  1981,  the  446 
thousand  barrel  per  day  (20  percent)  decline  in 
residual  fuel  oil  use  between  1980  and  1981  was 
the  largest  volume  component  of  the  decline  in 
petroleum  consumption. 

The  decline  in  residual  fuel  oil  use  was  associated 
with  ongoing  reductions  in  demand  for  the  prod- 
uct by  its  most  important  consumers,  the 
electric-power  utilities  and  large  industrial 
users.  This  reduction  in  the  quantity  of  residual 
fuel  oil  demanded  resulted  largely  from  its 
increasing  price,  especially  relative  to  the  prices 
of  substitutable  fuels,  and  from  the  increasing 
availability  of  natural  gas  for  non-residential 
use.  By  late  1981,  the  prices  of  residual  fuel  oil 
delivered  to  electricity-generating  plants  were, 


Source:  Monthly  Energy 
Review 


in  cents  per  million  British  thermal  units  (Btu), 
approximately  three  times  the  cost  of  coal,  and 
one  and  one-half  times  the  cost  of  natural  gas. 
Retail  prices  of  residual  fuel  oil  averaged  $31  per 
barrel  in  mid-1981,  up  $7  (29  percent)  from  the 
previous  year.  (Ref.  1) 

Developments  in  Petroleum  Supply: 

The  decline  in  U.S.  petroleum  consumption  in 
1981  was  accompanied  by  stable  domestic  crude 
oil  production,  reduced  domestic  refinery  opera- 
tions, ample  supplies  of  foreign  petroleum,  and  a 
sharp  decline  in  petroleum  imports. 

Crude  Oil.  U.S.  crude  oil  production  has  been 
essentially  constant  over  the  1979-1981  period  at 
8.6  million  barrels  per  day.  Largely  as  a  result  of 
phased  Federal  decontrol  of  the  price  of  crude  oil 
beginning  in  April  1979,  both  exploratory  and 
developmental  drilling  have  increased  dramati- 
cally over  the  last  3  years.  This  increase  halted  an 
annual  decline  in  production  in  the  lower  48 
states  that  averaged  300  thousand  barrels  per 
day  through  the  middle  1970s.  In  addition  to 
increased  drilling,  the  success  ratio  (i.e.  the 
number  of  successful  wells  drilled  as  a  percent  of 
all  wells  drilled)  increased  slightly  during  this 
period.  This  resulted  primarily  from  the  in- 
creased drilling  of  development  wells,  including 
more  intensive  drilling  of  old  fields. 


Drilling  Activity 

1979        1980        1981 


Average  Number 
of  Rigs  Operating 

2,177 

2,909 

3,970 

Total  Wells 
Drilled 

49,816 

60,845 

78,454 

Exploratory  Wells 
Development  Wells 

10,484 
39,332 

11,916 
48,929 

NA 
NA 

Oil  Wells 
Gas  Wells 
Dry  Holes 

19,383 
14,681 
15,752 

27,026 
15,730 
18,089 

37,639 
17,870 
22,945 

Average  Depth 
per  Well  (feet) 

4,791 

4,675 

4,582 

Sources:  Monthly  Energy  Review 
A.A.P.G.  Bulletin 


Refinery  Operations.  The  utilization  of  total 
operable  refinery  capacity  dropped  from  85 
percent  in  1979  to  68  percent  in  1981,  associated 
with  a  15  percent  decline  in  crude  oil  input  to 
refineries.  According  to  preliminary  EIA  fig- 
ures, the  proportion  of  operable  capacity  that 


Exhibit  4.  PETROLEUM  PRICES 
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was  idle  increased  from  4  percent  (0.8  million 
barrels  per  day)  in  January  1981  to  9  percent 
(1.6  million  barrels  per  day)  in  December  1981, 
averaging  about  7  percent  for  the  year.  This 
decline  in  refinery  utilization  responds  to  the 


Exhibit  5.  WOCA1 
PETROLEUM  CONSUMPTION 
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declining  demand  for  petroleum  products  dis- 
cussed earlier. 

The  full  decontrol  of  domestic  crude  oil  prices  in 
January  1981  permitted  the  refiner  acquisition 
cost  of  crude  oil  to  rise  almost  to  the  cost  of 
imported  crude.  (See  Exhibit  4.)  Petroleum  pro- 
duct prices  rose  through  March  1981.  Since 
March,  however,  the  slack  demand  for  petro- 
leum products  put  downward  pressure  on  all 
prices. 

Stocks.  By  the  end  of  1981,  domestic  petroleum 
stocks,  excluding  the  Strategic  Petroleum  Re- 
serve (SPR),  were  1.3  billion  barrels,  4  percent 
less  than  at  the  end  of  1980.  Both  crude  oil  stocks 
and  petroleum  product  stocks  decreased.  When 
the  SPR  stocks  are  included,  however,  total 
domestic  stocks  show  a  4  percent  increase  to 
1.5  billion  barrels. 

The  most  significant  change  in  domestic  petro- 
leum stocks  was  the  large  growth  in  SPR  stocks 
in  1981.  These  stocks  grew  to  230  million  barrels, 
more  than  twice  the  1980  levels.  The  growth  in 
SPR  stocks  of  336  thousand  barrels  per  day 
countered  the  stock  drawdown  of  162  thousand 
barrels  per  day  of  private  petroleum  stocks.  The 
1981  ending  stock  level  at  the  SPR  represented 
about  56  days  of  non-SPR  crude  oil  imports  at  the 
1981  rate,  up  from  21  days  at  the  end  of  1980. 

International  Petroleum  Supplies.  In  1981, 
there  were  ample  worldwide  supplies  of  petro- 
leum at  the  prevailing  prices.  The  principal 
reasons  were  (a)  a  marked  worldwide  reduction 
in  consumption,  (b)  a  high  rate  of  petroleum 
production  by  several  countries,  and  (c)  a  large 
stock  drawdown  that  occurred  in  most  of  the  free 
world,  with  the  notable  exception  of  the  United 
States. 

(a)  Total  petroleum  consumption  in  the  world 
outside  Communist  areas  (WOCA)  declined  from 
52  million  barrels  per  day  in  1979  to  an  estimated 
47  million  barrels  per  day  in  1981,  a  reduction  of 
about  10  percent.  (See  Exhibit  5.)  There  were 
many  reasons  for  this  decline,  principal  among 
these  being  large  price  increases  since  1978  and 
a  sluggish  world  economy.  In  1979,  the  price  of 
foreign  crude  oil  nearly  doubled,  from  approxi- 
mately $15  per  barrel  in  December  1978,  to 
approximately  $29  in  December  1979. 

(b)  A  major  contributor  to  the  ample  worldwide 
supply  of  petroleum  in  1981  was  the  high  level  of 
crude  oil  production  by  the  United  States,  other 
non-OPEC  countries,  and  Saudi  Arabia.  (See 
Exhibit  5.)  In  the  face  of  a  worldwide  reduction 
in  petroleum  consumption,  the  non-OPEC  coun- 
tries increased  production  substantially. 

(c)  As  noted  earlier,  in  1981  the  U.S.  had  a  net 
increase  in  total  petroleum  stocks  of  173  thou- 


sand  barrels  per  day  because  of  the  336  thousand 
barrels  per  day  increase  in  SPR  stocks.  This 
contrasts  with  the  estimated  stock  drawdown  of 
1  million  barrels  per  day  by  the  rest  of  the 
WOCA.  The  WOCA  stock  drawdown  reduced 
the  need  for  crude  oil  production  in  1981.  The 
drawdown  was  associated  with  high  interest 
rates,  which  increased  the  cost  of  holding  stocks. 

Imports.  Despite  the  ample  worldwide  supplies 
of  petroleum,  net  U.S.  petroleum  imports  aver- 
aged 5.4  million  barrels  per  day  in  1981,  down  33 
percent  from  1979.  Of  this  amount,  net  crude  oil 
imports  averaged  4.2  million  barrels  per  day  in 
1981,  down  34  percent.  Net  imports  of  petroleum 
products  averaged  1.2  million  barrels  per  day  in 
1981,  down  29  percent.  All  of  the  declines  in 
product  imports  occurred  in  residual  fuel  oil, 
distillate  fuel  oil,  and  motor  gasoline. 

Conclusion 

In  1981,  the  United  States  reduced  its  consump- 
tion of  petroleum  by  over  one  million  barrels  per 
day.  This  was  the  third  consecutive  year  that 
U.S.  consumption  dropped.  Due  to  stable  U.S. 
petroleum  production  and  stocks,  the  drop  in 
consumption  resulted  in  a  matching  drop  in 
imports. 

Among  the  reasons  for  the  reduced  petroleum 
consumption  were  the  continued  effects  of  re- 
peated large  increases  in  petroleum  prices  and  a 
sluggish  economy.  The  effects  of  petroleum  price 
increases  included  improvements  in  the  fuel 
efficiencies  of  petroleum-consuming  equipment, 
consumer  switching  to  less  expensive  alternative 
fuels,  and  petroleum  conservation  in  general. 
The  1981  drop  in  consumption  was  greatest  in 
motor  gasoline  and  residual  fuel  oil.  The  reduc- 
tion in  petroleum  consumption  was  large  enough 
that  the  ratio  of  petroleum  consumption  to  the 
Gross  National  Product  (in  constant  dollars) 
continued  its  decline.  The  drop  in  petroleum 
consumption  also  resulted  in  a  large  drop  in  U.S. 
refinery  capacity  utilization. 

Domestic  crude  oil  production  remained  con- 
stant for  the  third  consecutive  year  largely  be- 
cause of  greatly  increased  drilling  by  the  petro- 
leum industry,  responding  to  the  phased  decon- 
trol of  crude  oil  prices. 

Domestic  petroleum  stocks  grew  slightly  in  1981 
because  of  the  doubling  of  the  SPR.  The  growth 
of  SPR  stocks  was  greater  than  the  drawdown  of 
other  petroleum  stocks. 

International  supplies  of  petroleum  were  ample 
in  1981.  Nevertheless,  because  of  reduced  petro- 
leum consumption  in  the  United  States,  U.S. 
imports  of  crude  oil  and  petroleum  products 
dropped  dramatically  below  the  levels  of  1979 
and  1980. 

1981  was  a  year  during  which  additions  to  the 
SPR  improved  our  ability  to  respond  to  petro- 


leum supply  disruptions.  Moreover,  reduced 
domestic  consumption  and  stable  domestic  pro- 
duction enabled  us  further  to  reduce  our  de- 
pendence on  imported  petroleum. 
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Crude  Oil1  and  Petroleum  Products  Overview 


Field  Production 

Stock  Withdrawal 2 

Ending 
Stocks  3 

Total 
Domestic4 

Crude 
Oil 

Natural 
Gas  Plant 
Production 

Crude 
Oil5 

Petroleum 
Products 

Petroleum 
Products 
Supplied 

Crude 
Oil5  and 
Petroleum 
Products 

Thousand  Barrels  per  Day 

Millions  of 
Barrels 

1973 

AVERAGE 

10,975 

9,208 

1,738 

1974 

AVERAGE 

10,498 

8,774 

1,688 

1975 

AVERAGE 

10,045 

8,375 

1,633 

1976 

AVERAGE 

9,774 

8,132 

1,603 

1977 

AVERAGE 

9,913 

8,245 

1,618 

1978 

AVERAGE 

10,328 

8,707 

1,567 

1979 

AVERAGE 

10,179 

8,552 

1,584 

1980 

January 

10,377 

8,675 

1,648 

February 

10,402 

8,705 

1,656 

March 

10,303 

8,698 

1,568 

April 

10,356 

8,685 

1,630 

May 

10,298 

8,635 

1,615 

June 

10,164 

8,554 

1,561 

July 

10,113 

8,547 

1,524 

August 

9,974 

8,414 

1,519 

September 

10,184 

8,619 

1,515 

October 

10,092 

8,532 

1,516 

November 

10,109 

8,495 

1,571 

December 

10,204 

8,606 

1,560 

AVERAGE 

10,214 

8,597 

1,573 

1981 

January 

10,168 

8,533 

1,595 

February 

10,250 

8,598 

1,615 

March 

10,217 

8,601 

1,581 

April 

10,133 

8,543 

1,551 

May 

10,115 

8,496 

1,554 

June 

10,260 

8,616 

1,579 

July 

10,021 

8,422 

1,547 

August 

10,202 

8,574 

1,582 

September 

10,293 

8,598 

1,630 

October 

10,212 

8,547 

1,601 

November 

10,264 

8,595 

1,615 

December 

10,274 

8,624 

1,605 

AVERAGE 

10,200 

8,562 

1,588 

1982 

January* 

10,257 

8,669 

1,548 

February** 

NA 

8,706 

NA 

11 

-146 

17,308 

1,008 

-62 

-117 

16,653 

1,074 

-17 

-145 

16,322 

1,133 

-39 

96 

17,461 

1,112 

170 

-378 

18,431 

1,312 

-78 

172 

18,847 

1,278 

148 

-25 

18,513 

1,341 

594 

270 

18,851 

1,351 

292 

563 

18,817 

1,343 

-47 

-99 

17,377 

1,348 

412 

-229 

16,784 

1,367 

117 

-520 

16,238 

1,387 

65 

-869 

16,187 

1,411 

88 

-556 

16,008 

1,425 

274 

-473 

15,753 

1,449 

307 

-259 

16,598 

1,447 

191 

756 

16,995 

1,430 

-8 

-84 

16,702 

1,432 

304 

993 

18,410 

1,392 

-98 

-42 

17,056 

•192 

1,139 

18,288 

1,396 

■318 

258 

16,930 

1,398 

■490 

235 

15,838 

1,405 

•777 

180 

15,280 

1,423 

•354 

-405 

15,196 

1,447 

-98 

396 

15,996 

1,438 

•334 

147 

15,713 

1,444 

508 

-977 

15,236 

1,458 

•359 

-385 

15,619 

1,481 

■761 

516 

15,840 

1,488 

■352 

-245 

1 5,508 

1,506 

■130 

698 

16,602 

1,489 

-304 

-236 
-12 


130         R16.001 


1,129 
1,435 


1 5,890 
15,960 


1,461 
1,431 


1  Includes  lease  condensate. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 

3  Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

4  Includes  crude  oil,  natural  gas  plant  production,  other  hydrocarbons  and  alcohol. 

5  Includes  stocks  located  in  the  Strategic  Petroleum  Reserve. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA=  Not  available. 

R  Figures  for  1981  product  supplied  are  corrected  from  Table  3a  of  the  December  1981  Monthly  Petroleum  Statement. 

*   See  Explanatory  Note  5.1. 

**  Preliminary  statistics.   See  Explanatory  Note  2.7. 

Note:       Beginning    in    January    1975,    the    Bureau    of    Mines,    Dept.    of    Interior,    expanded    its    stocks 

coverage  to  include  an  additional  100  bulk  terminal  operators. 
Geographic  coverage:     The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:  See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil1  and  Petroleum  Products  Overview  (  continued  ) 


Imports7 

Exports3 

Crude 

Petroleum 

Crude 

Petroleum 

Nef> 

Total 

Oil4 

Products 

Total 

Oil 

Products 

Imports 

Thousand  Barrels  per  Day 

1973 

AVERAGE 

6,256 

3,244 

3,012 

231 

2 

229 

6,025 

1974 

AVERAGE 

6,112 

3,477 

2,635 

221 

3 

218 

5,892 

1975 

AVERAGE 

6,056 

4,105 

1,951 

209 

6 

204 

5,846 

1976 

AVERAGE 

7,313 

5,287 

2,026 

223 

8 

215 

7,090 

1977 

AVERAGE 

8,807 

6,615 

2,193 

243 

50 

193 

8,565 

1978 

AVERAGE 

8,363 

6,356 

2,008 

362 

158 

204 

8,002 

1979 

AVERAGE 

8,456 

6,519 

1,937 

471 

235 

236 

7,985 

1980 

January 

8,598 

6,406 

2,192 

550 

322 

228 

8,048 

February 

7,945 

6,013 

1,931 

558 

332 

227 

7,386 

March 

7,452 

5,695 

1,757 

573 

330 

243 

6,879 

April 

7,106 

5,598 

1,508 

434 

192 

241 

6,672 

May 

6,579 

5,106 

1,472 

591 

326 

266 

5,987 

June 

6,894 

5,480 

1,414 

654 

365 

289 

6,240 

July 

6,257 

4,843 

1,414 

531 

238 

293 

5,727 

August 

6,192 

4,803 

1,389 

319 

78 

241 

5,873 

September 

6,239 

4,707 

1,532 

557 

322 

235 

5,682 

October 

6,379 

4,768 

1,611 

598 

309 

288 

5,781 

November 

6,408 

4,680 

1,728 

549 

289 

260 

5,859 

December 

6,894 

5,082 

1,812 

622 

343 

279 

6,272 

AVERAGE 

6,909 

5,263 

1,646 

544 

287 

258 

6,365 

1981 

January 

6,814 

4,923 

1,892 

558 

339 

219 

6,257 

February 

6,777 

4,873 

1,904 

569 

198 

371 

6,208 

March 

6,026 

4,521 

1,505 

586 

210 

376 

5,440 

April 

5,767 

4,457 

1,310 

570 

198 

372 

5,198 

May 

5,702 

4,267 

1,436 

595 

312 

283 

5,107 

June 

5,422 

4,084 

1,338 

420 

123 

297 

5,002 

July 

5,809 

4,336 

1,473 

571 

257 

314 

5,238 

August 

5,737 

4,165 

1,572 

644 

204 

440 

5,093 

September 

6,326 

4,714 

1,612 

519 

194 

325 

5,807 

October 

5,939 

4,382 

1,557 

738 

226 

512 

5,202 

November 

5,610 

3,992 

1,619 

701 

278 

423 

4,909 

December 

5,896 

4,189 

1,707 

656 

189 

467 

5,240 

AVERAGE 

R  5,981 

4,406 

R  1,576 

595 

228 

367 

5,387 

1982 

January* 

5,232 

3,648 

1,585 

829 

238 

591 

4,404 

February** 

4,564 

2,988 

1,576 

NA 

NA 

NA 

NA 

Includes  lease  condensate. 

Includes  shipments  from  United  States  possessions  and  territories. 

Includes  shipments  to  United  States  possessions  and  territories. 

Includes  crude  oil  for  storage  in  the  Strategic  Petroleum  Reset ve 

Net  Imports  =  Imports  minus  Exports. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA=  Not  available. 

R  Figures  for  1981  petroleum  product  imports  are  corrected  from  Table  3a   of  the  December  1981  Monthly  Petroleum  Statement. 
*    See  Explanatory  Note  5.1. 

**  Preliminary  Statistics.    See  Explanatory  Note  2.7. 
Geographic  coverage:     The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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Net  Petroleum 
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1  Includes  crude  oil  and 
natural  gas  plant 
production. 

2  Includes  SPR  imports. 
Source  table:  Crude  Oil 
and  Petroleum  Products 
Overview. 
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Petroleum  Products 
Supplied 

Total        Domestic 
Production1 

Net  Petroleum 
Imports2 


1  Includes  crude  oil  and 
natural  gas  plant 
production. 

2  Includes  SPR  imports. 
Source  table:  Crude  Oil 
and  Petroleum  Products 
Overview. 


Legend 

ZZ2  SPR  Crude  Oil 

■i  Crude  Oil  and 

Petroleum 

Products, 

Excluding  SPR 
u     Average  Stock 

Range1 


•Average  stock  range 
(excluding  SPR)  based  on 
three  years  of  data.  See 
Explanatory  Note  2.5. 
Source  table:  Crude  Oil 
and  Petroleum  Products 
Overview. 
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Crude  Oil1  Supply  and  Disposition 


Supply 

Stock 

Field  Production 

Imports2 

Withdrawal 3 

Total 

Domestic 

Alaskan 

Total 

SPR4 

I 

Other 

SPR4 

Other 

Thousand  Barrels  per  Day 

1973 

AVERAGE 

9,208 

198 

3,244 

3,244 

11 

1974 

AVERAGE 

8,774 

193 

3,477 

3,477 

-62 

1975 

AVERAGE 

8,375 

191 

4,105 

4,105 

-17 

1976 

AVERAGE 

8,132 

173 

5,287 

5,287 

-39 

1977 

AVERAGE 

8,245 

464 

6,615 

21 

6,594 

-20 

-150 

1978 

AVERAGE 

8,707 

1,229 

6,356 

162 

6,195 

-163 

84 

1979 

AVERAGE 

8,552 

1,401 

6,519 

67 

6,452 

-67 

-81 

1980 

January 

8,675 

1,634 

6,406 

0 

6,406 

0 

-594 

February 

8,705 

1,630 

6,013 

0 

6,013 

0 

-292 

March 

8,698 

1,647 

5,695 

0 

5,695 

0 

-47 

April 

8,685 

1,649 

5,598 

0 

5,598 

0 

-412 

May 

8,635 

1,627 

5,106 

0 

5,106 

0 

-117 

June 

8,554 

1,626 

5,480 

0 

5,480 

0 

65 

July 

8,547 

1,612 

4,843 

0 

4,843 

0 

88 

August 

8,414 

1,612 

4,803 

0 

4,803 

0 

-274 

September 

8,619 

1,610 

4,707 

54 

4,653 

-54 

361 

October 

8,532 

1,588 

4,768 

131 

4,637 

-123 

-68 

November 

8,495 

1,561 

4,680 

142 

4,538 

-189 

181 

December 

8,606 

1,602 

5,082 

198 

4,884 

-177 

481 

AVERAGE 

8,597 

1,617 

5,263 

44 

5,219 

-45 

-52 

1981 

January 

8,533 

1,606 

4,923 

106 

4,817 

-151 

-41 

February 

8,598 

1,619 

4,873 

80 

4,793 

-127 

-191 

March 

8,601 

1,618 

4,521 

140 

4,382 

-155 

-335 

April 

8,543 

1,608 

4,457 

272 

4,185 

-444 

-333 

May 

8,496 

1,580 

4,267 

386 

3,881 

-513 

158 

June 

8,616 

1,632 

4,084 

318 

3,766 

-434 

335 

July 

8,422 

1,605 

4,336 

175 

4,161 

-324 

-10 

August 

8,574 

1,602 

4,165 

257 

3,908 

-372 

880 

September 

8,598 

1,607 

4,714 

435 

4,279 

-486 

126 

October 

8,547 

1,596 

4,382 

453 

3,929 

-501 

-260 

November 

8,595 

1,618 

3,992 

271 

3,720 

-259 

-93 

December 

8,624 

1,630 

4,189 

165 

4,024 

-252 

122 

AVERAGE 

8,562 

1,610 

4,406 

256 

4,150 

-336 

32 

1982 

January* 

8,669 

1,712 

3,648 

170 

3,478 

-159 

-77 

February** 

8,706 

1,717 

2,988 

176 

2,813 

-205 

193 

1  Includes  lease  condensate. 

2  Includes  shipments  from  United  States  possessions  and  territories. 

3  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 

4  Strategic  Petroleum  Reserve. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

"   See  Explanatory  Note  5.2. 

"  Preliminary  statistics.    See  Explanatory  Note  2.7. 

Geographic  coverage:     The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil1  Supply  and  Disposition  (  continued  ) 


Supply  (Continued) 

Disposition 

Ending  Stocks2 

Unac- 
counted 
for  Crude 

Crude 
Used 

Directly 
and 

Losses 

Refinery 

Total 
Crude 

Other 

Oil 

Inputs 

Exports3 

Oil 

SPR4 

Primary 

Thousand  Barrels  per  Day 

Millions  of  Barrels 

1973 

AVERAGE 

3 

-32 

12,431 

2 

242 

242 

1974 

AVERAGE 

-25 

-28 

12,133 

3 

265 

265 

1975 

AVERAGE 

17 

-30 

12,442 

6 

271 

271 

1976 

AVERAGE 

77 

-33 

13,416 

8 

285 

285 

1977 

AVERAGE 

-6 

-30 

14,602 

50 

348 

7 

340 

1978 

AVERAGE 

-57 

-30 

14,739 

158 

376 

67 

309 

1979 

AVERAGE 

-11 

-29 

14,648 

235 

430 

91 

339 

1980 

January 

166 

-31 

14,301 

322 

449 

91 

358 

February 

124 

-31 

14,187 

332 

457 

91 

366 

March 

-278 

-30 

13,709 

330 

459 

91 

367 

April 

-165 

-29 

13,484 

192 

471 

91 

380 

May 

55 

-28 

13,326 

326 

475 

91 

383 

June 

1 

-30 

13,705 

365 

473 

91 

381 

July 

52 

-29 

13,264 

238 

470 

91 

379 

August 

147 

-28 

12,984 

78 

478 

91 

387 

September 

27 

-26 

13,313 

322 

469 

93 

376 

October 

-3 

-25 

12,772 

309 

475 

97 

379 

November 

266 

-26 

13,119 

289 

475 

102 

373 

December 

24 

-26 

13,648 

343 

466 

108 

358 

AVERAGE 

34 

-28 

13,481 

287 

1981 

January 

352 

-28 

13,248 

339 

494 

112 

381 

February 

-29 

-23 

12,903 

198 

503 

116 

387 

March 

-10 

-29 

12,383 

210 

518 

121 

397 

April 

92 

-27 

12,090 

198 

541 

134 

407 

May 

241 

-28 

12,309 

312 

552 

150 

402 

June 

-33 

-30 

12,415 

123 

555 

163 

392 

July 

162 

-62 

12,267 

257 

566 

173 

393 

August 

-71 

-61 

12,911 

204 

550 

185 

365 

September 

-184 

-65 

12,510 

194 

561 

199 

361 

October 

190 

-67 

12,065 

226 

584 

215 

369 

November 

371 

-68 

12,260 

278 

595 

223 

372 

December 

-45 

-67 

12,383 

189 

599 

230 

369 

AVERAGE 

88 

-46 

12,477 

228 

1982 

January* 

-138 

-66 

11,638 

238 

606 

235 

371 

February** 

NA 

NA 

11,324 

NA 

624 

241 

383 

1  Includes  lease  condensate. 

2  Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

3  Includes  shipments  to  United  States  possessions  and  territories. 

4  Strategic  Petroleum  Reserve. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA=  Not  available. 

See  Explanatory  Note  5.2. 

Preliminary  statistics.    See  Explanatory  Note  2.7. 
Geographic  coverage:     The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 
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Refinery  Inputs 

Total   Crude  Oil 
Production 
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Total  Imports1 


1  Includes  SPR  imports. 
Source  table:  Crude  Oil 
Supply  and  Disposition 


Legend 
G23    SPR 

BH    Other  Primary 
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Legend 


Refinery  Inputs 

Total     Crude  Oil 
Production 

Total  Imports1 


includes  SPR  imports. 
Source  table:  Crude  Oil 
Supply  and  Disposition 


Legend 
mSPR 

IB  Other  Primary 

■■Average  Stock 

Range1 


1  Average  stock  range 
(excluding  SPR)  based  on 
three  years  of  data.  See 
Explanatory  Note  2.5. 

Source   table:   Crude  Oil 
Supply  and  Disposition. 


Crude  Oil  Supply  and  Disposition,  Monthly 
Thousand  Barrels  per  Day 
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Finished  Motor  Gasoline  Supply  and  Disposition 


Supply 

Disposition 

Ending  Stocks1 

Total 
Produc- 
tion 

Imports  2 

Stock 
With- 
drawal 2  3 

Exports 

Product  Supplied 

Total 

Motor 

Gasoline  s 

Total 

Unleaded4 

Unleaded 

Finished 

Motor 
Gasoline 

Thousand  Barrels  per  Day 

Percent 
of  Total 

Millions  of  Barrels 

HI 

If 


1973 

AVERAGE 

6,535 

1974 

AVERAGE 

6,360 

1975 

AVERAGE 

6,520 

1976 

AVERAGE 

6,841 

1977 

AVERAGE 

7,033 

1978 

AVERAGE 

7,169 

1979 

AVERAGE 

6,852 

1980 

January 

6,991 

February 

6,866 

March 

6,519 

April 

6,284 

May 

6,316 

June 

6,569 

July 

6,465 

August 

6,452 

September 

6,383 

October 

6,131 

November 

6,467 

December 

6,644 

AVERAGE 

6,506 

1981 

January 

6,687 

February 

6,282 

March 

6,213 

April 

6,114 

May 

6,121 

June 

6,222 

July 

6,417 

August 

6,616 

September 

6,567 

October 

6,447 

November 

6,583 

December 

6,621 

AVERAGE 

6,409 

1982 

January* 

6,181 

February** 

5,811 

134 

204 

184 

131 

217 

190 

181 

141 
154 
155 
155 
132 
148 
149 
141 
106 
152 
126 
121 

140 

138 
111 
170 
174 
146 
161 
118 
125 
169 
143 
145 
196 

150 

114 
NA 


-24 
-28 

10 
-72 

54 


-809 

-423 

-267 

362 

283 

-59 

-132 

56 

28 

380 

-359 

-133 

-66 

-435 

-100 

-81 

298 

341 

620 

282 

-93 

-74 

10 

-333 

-91 

29 

-358 
NA 


2 

6,537 

2 

6,675 

3 

6,978 

2 

7,177 

1 

7,412 

(s) 


7,034 


NA 


NA 


NA 


NA 


1,976 
2,521 
2,798 


NA 

209 

NA 

218 

NA 

235 

1 

6,323 

2,718 

(s) 

6,596 

2,969 

(s) 

6,406 

3,032 

1 

6,800 

3,021 

1 

6,729 

2,980 

1 

6,657 

3,099 

3 

6,743 

3,131 

1 

6,648 

3,135 

7 

6,510 

3,054 

1 

6,662 

3,110 

(s) 

6,234 

3,123 

1 

6,632 

3,421 

1 

6,579 

3,067 

(s) 

6,389 

3,115 

1 

6,293 

3,103 

(s) 

6,303 

3,097 

(s) 

6,585 

3,281 

1 

6,608 

3,119 

1 

7,001 

3,421 

(s) 

6,817 

3,420 

3 

6,645 

3,346 

2 

6,660 

3,337 

3 

6,598 

3,253 

1 

6,395 

3,203 

11 

6,715 

3,444 

2 

6,586 

3,262 

18 

5,920 

3,033 

NA 

6,057 

NA 

NA 

27.5 

34.0 

39.8 

43.0 
45.0 
47.3 
44.4 
44.3 
46.6 
46.4 
47.2 
46.9 
46.7 
50.1 
51.6 

46.6 

48.8 
49.3 
49.1 
49.8 
47.2 
48.9 
50.2 
50.4 
50.1 
49.3 
50.1 
51.3 

49.5 

51.2 
NA 


231 

258 

238 

237 

262 
275 
283 
272 
263 
265 
261 
259 
258 
247 
257 
261 


277 
284 
285 
272 
258 
242 
227 
233 
237 
235 
247 
251 


262 
254 


227 
230 
232 
223 
213 
194 
185 
188 
191 
190 
200 
203 


214 
NA 


1  Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

2  Beginning  in  1981  excludes  blending  components. 
A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Includes   gasohol. 
Includes  motor  gasoline  blending  components. 


3 
4 
5 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA  =  Not  available.  (s>    =  Less  than  500  barrels  per  day 

See  Explanatory  Note  5.3. 
"  Preliminary  statistics.  See  Explanatory  Note  2.7. 
Notes:     Beginning    in   January    1981,    the    Energy    Information   Administration    modified    survey   forms,    definitions,    and   processing 

procedures.   See  Explanatory  Note  4  on  Changes  for  the  effects  on  motor  gasoline  statistics. 

Beginning   in   January    1975,   the   Bureau   of   Mines,    Dept.   of   the   Interior,   expanded   its   stocks   coverage   to   include   an 

additional  100  bulk  terminal  operators. 
Geographic  coverage:    The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 
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Distillate  Fuel  Oil  Supply  and  Disposition 


Supply 

Disposition 

Ending 
Stocks1 

Total 
Production 

Imports 

Stock 
Withdrawal 2 

Crude 

Used 

Directly 

Exports 

Product 
Supplied 

Thousand  Barrels  per  Day 

Millions  of 
Barrels 

1973 

AVERAGE 

1974 

AVERAGE 

1975 

AVERAGE 

1976 

AVERAGE 

1977 

AVERAGE 

1978 

AVERAGE 

1979 

AVERAGE 

1980 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

1981 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

1982 

January* 

February** 

2,822 

2,669 

2,654 

2,924 

3,278 

3,167 

3,153 

3,014 
2,766 
2,558 
2,461 
2,474 
2,647 
2,690 
2,462 
2,686 
2,590 
2,703 
2,891 

2,662 

2,988 
2,810 
2,484 
2,418 
2,454 
2,502 
2,403 
2,656 
2,611 
2,490 
2,729 
2,862 

2,616 

2,615 
2,430 


392 

289 

155 

146 

250 

173 

193 

179 
237 
193 
154 
126 
108 
117 
77 
101 
115 
133 
166 

142 

273 
325 
144 
116 
165 
201 
179 
159 
129 
117 
114 
95 

167 

96 
91 


-115 
-9 
40 
62 

-176 

93 

-34 

526 

716 

445 

21 

-199 

-439 

-557 

-403 

-201 

215 

111 

556 

64 

818 
267 
254 

(s) 

-234 

-275 

-210 

-439 

-217 

182 
38 

317 

42 

780 

724 


1 
1 

9 
10 
10 
10 
10 

8 
10 

9 
11 
11 

10 

10 
NA 


9 
2 

1 

1 

1 

3 

3 

7 

8 

19 

2 

1 


(s) 

(s) 
(s) 
(s) 
(s) 
(s) 


(s) 

(s) 

(s) 
(s) 


17 


(s) 


1 

5 

6 

26 


90 
NA 


3,092 
2,948 
2,851 
3,133 
3,352 
3,432 
3,311 


3,714 
3,712 
3,179 
2,635 
2,402 
2,317 
2,249 
2,137 
2,587 
2,920 
2,949 
3,615 

2,866 

4,090 
3,395 
2,891 
2,541 
2,395 
2,437 
2,381 
2,384 
2,532 
2,792 
2,886 
3,258 

2,830 

3,410 
3,165 


196 

200 

209 

186 

250 

216 

229 

212 
192 
178 
177 
183 
197 
214 
226 
232 
226 
222 
205 


180 
173 
165 
165 
172 
180 
187 
200 
207 
201 
200 
190 


166 
142 


1  Ending  Stocks  for  1973  -  1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

(s)  =  Less  than  500  barrels  per  day 
*    See  Explanatory  Note  5.4. 

Preliminary  Statistics.     See  Explanatory  Note  2.7. 
NA  =  Not  available. 
Notes:      Beginning  in  January   1981,  the  Energy  Information  Administration  modified  survey  forms,  definitions,  and  processing 

procedures.    See  Explanatory  Note  4  on  Changes  for  the  effects  on  Distillate  Fuel  Oil  statistics. 

Beginning  in  January   1975,  the  Bureau  of  Mines,  Dept.  of  the  Interior,  expanded  its  stocks  coverage  to  include  an 

additional    100  bulk  terminal  operators. 
Geographic  coverage:    The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of  the  outer  continental  shelf 

excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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Legend 


Finished  Motor 
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LPG2  and  Ethane 


'Figures  for  1979  and 
1980  recast  to  account 
for  data  system  changes 
in  1981.  See  Explanatory 
Note  4. 

2  Liquefied  Petroleum 
Gases. 

Source  tables:  Finished 
Motor  Gasoline  Supply 
and  Disposition, 
Distillate  Fuel  Oil 
Supply  and  Disposition, 
Residual  Fuel  Oil  Supply 
and  Disposition, 
Liquefied  Petroleum 
Gases  and  Ethane 
Supply  and  Disposition. 


1  Includes  finished  motor 
gasoline  blending 
components. 

Source  table:  Finished 
Motor  Gasoline  Supply 
and  Disposition. 
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Legend 


Finished  Motor 
Gasoline 

Distillate  Fuel  Oil 

■»  •  •  ■  mbm  ■  ■  a  HM 

Residual  Fuel  Oil 
LPG1  and  Ethane 


■Liquefied  Petroleum 
Gases. 

Source  tables:  Finished 
Motor  Gasoline  Supply 
and  Disposition, 
Distillate  Fuel  Oil 
Supply  and  Disposition, 
Residual  Fuel  Oil  Supply 
and  Disposition, 
Liquefied  Petroleum 
Gases  and  Ethane 
Supply  and  Disposition. 


Legend 
•■Total  Motor 

Gasoline1 
CQ  Finished  Motor 

Gasoline 
■i  Average  Stock 

Range2 


'Includes  finished  motor 

gasoline  blending 

components. 

2  Average  stock  range  for 

total  motor  gasoline 

based  on  three  years  of 

data.  See  Explanatory 

Note  2.5. 

Source  table:  Finished 

Motor  Gasoline  Supply 

and  Disposition. 


Products  Supplied,  Monthly 
Thousand  Barrels  per  Day 
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'■X  ' 


Source  table:  Distillate 
Fuel  Oil  Supply  and 
Disposition. 


Source  table:  Residual 
Fuel  Oil  Supply  and 
Disposition. 


Distillate  Fuel  Oil  Ending  Stocks,  Annual 
Millions  of  Barrels 
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Millions  of  Barrels 


100-1 


75- 


50- 


25- 


1973     1974     1975    1976    1977    1978    1979    1980     1981 


22 


Legend 

■H  Average  Stock  Range1 


'Average  stock  range 

based  on  three  years  of 

data.  See  Explanatory 

Note  2.5. 

Source  table:  Distillate 

Fuel  Oil  Supply  and 

Disposition. 


Legend 

Hi  Average  Stock  Range1 


1  Average  stock  range 

based  on  three  years  of 

data.  See  Explanatory 

Note  2.5. 

Source  table:  Residual 

Fuel  Oil  Supply  and 

Disposition. 


Distillate  Fuel  Oil  Ending  Stocks,  Monthly 
Millions  of  Barrels 
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Residual  Fuel  Oil  Ending  Stocks,  Monthly 
Millions  of  Barrels 
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Residual  Fuel  Oil  Supply  and  Disposition 


Supply 

Disposition 

Ending 
Stocks1 

Total 

Stock 

Crude 

Produc- 

Withdrawal 

Used 

Products 

tion 

Imports 

2 

Directly 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Da> 

Barrels 

1973 

AVERAGE 

971 

1,853 

5 

17 

23 

2,822 

53 

1974 

AVERAGE 

1,070 

1,587 

-17 

13 

14 

2,639 

60 

1975 

AVERAGE 

1,235 

1,223 

2 

15 

15 

2,462 

74 

1976 

AVERAGE 

1,377 

1,413 

5 

17 

12 

2,801 

72 

1977 

AVERAGE 

1,754 

1,359 

-48 

13 

6 

3,071 

90 

1978 

AVERAGE 

1,667 

1,355 

-1 

13 

13 

3,023 

90 

1979 

AVERAGE 

1,687 

1,151 

-15 

12 

9 

2,826 

96 

1980 

January 

1,771 

1,338 

-51 

14 

5 

3,067 

97 

February 

1,773 

1,122 

214 

14 

17 

3,105 

91 

March 

1,584 

976 

87 

14 

2 

2,658 

88 

April 

1,595 

775 

102 

13 

40 

2,444 

85 

May 

1,509 

812 

-78 

12 

20 

2,235 

88 

June 

1,575 

749 

-4 

14 

14 

2,321 

88 

July 

1,480 

787 

71 

13 

60 

2,291 

86 

August 

1,444 

875 

-43 

13 

2 

2,286 

87 

September 

1,495 

906 

-31 

10 

21 

2,359 

88 

October 

1,512 

875 

-100 

9 

70 

2,227 

91 

November 

1,579 

1,024 

-74 

10 

88 

2,451 

93 

December 

1,660 

1,025 

46 

10 

62 

2,679 

92 

AVERAGE 

1,580 

939 

10 

12 

33 

2,508 

1981 

January 

1,611 

1,015 

298 

11 

65 

2,870 

82 

February 

1,565 

956 

144 

9 

125 

2,549 

78 

March 

1,423 

699 

107 

14 

145 

2,098 

75 

April 

1,320 

584 

63 

14 

151 

1,829 

73 

May 

1,222 

735 

-177 

14 

25 

1,769 

79 

June 

1,232 

540 

283 

14 

76 

1,993 

70 

July 

1,174 

830 

26 

48 

82 

1,995 

69 

August 

1,230 

819 

-179 

48 

69 

1,849 

75 

September 

1,286 

841 

-174 

51 

126 

1,878 

80 

October 

1,232 

773 

8 

54 

202 

1,865 

80 

November 

1,218 

844 

-35 

53 

203 

1,878 

81 

December 

1,295 

920 

80 

52 

157 

2,191 

78 

AVERAGE 

1,316 

796 

36 

32 

118 

2,062 

1982 

January* 

1,183 

821 

328 

53 

235 

2,150 

68 

February** 

1,150 

903 

467 

NA 

NA 

2,317 

56 

1  Ending  Stocks  for  1973-1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

*    See  explanatory  note  5.4. 

**  Preliminary  Statistics.    See  explanatory  note  2.7. 

NA=  Not  Available. 

Notes:    Beqinninq     in     January     1981,     the     Enerqy     Information     Administration     modified     survey    forms  «*»«„«-- 

definitions,  and  processing  procedures.     See  explanatory  note  4  on  changes  for  the  effects  on  residual  fuel  oil  statistics. 

Beginning   in   January    1975,   The   Bureau   of   Mines,   Dept.   of  the   Interior,   expanded   its   stocks 

coveraqe  to  include  an  additional  100  bulk  terminal  operators. 
Geographic  Coverage:     The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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Liquefied  Petroleum  Gases  and  Ethane  Supply  and  Disposition 


Supply 

Disposition 

i 

Ending 
Stocks' 

Stock 

Total 

Withdrawal  2 

Refinery 

Product 

Production 

Imports 

Inputs 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

1,600 

132 

-35 

220 

27 

1,449 

99 

1974 

AVERAGE 

1,565 

123 

-38 

220 

25 

1,406 

113 

1975 

AVERAGE 

1,527 

112 

-35 

246 

26 

1,333 

125 

1976 

AVERAGE 

1,535 

130 

24 

260 

25 

1,404 

116 

1977 

AVERAGE 

1,566 

161 

-55 

233 

18 

1,422 

136 

1978 

AVERAGE 

1,537 

123 

12 

239 

20 

1,413 

132 

1979 

AVERAGE 

1,556 

217 

70 

236 

15 

1,592 

111 

1980 

January 

1,560 

264 

461 

291 

30 

1,963 

96 

February 

1,581 

252 

209 

252 

26 

1,764 

90 

March 

1,519 

214 

7 

211 

23 

1,506 

90 

April 

1,546 

186 

-339 

171 

19 

1,203 

100 

May 

1,538 

181 

-224 

182 

17 

1,295 

107 

June 

1,528 

184 

-319 

170 

18 

1,205 

117 

July 

1,485 

172 

-283 

209 

18 

1,147 

126 

August 

1,507 

158 

-296 

203 

17 

1,149 

135 

September 

1,495 

213 

-80 

228 

19 

1,382 

137 

October 

1,546 

249 

86 

259 

24 

1,597 

1.34 

November 

1,549 

231 

82 

304 

23 

1,535 

,132 

December 

1,567 

289 

373 

319 

23 

1,888 

120 

AVERAGE 

1,535 

216 

-27 

233 

21 

1,469 

1981 

January 

1,628 

306 

373 

352 

21 

1,934 

116 

February 

1,614 

327 

166 

303 

21 

1,783 

112 

March 

1,570 

260 

-3 

257 

20 

1,550 

112 

April 

1,598 

214 

-218 

231 

26 

1,338 

118 

May 

1,608 

189 

-273 

220 

19 

1,285 

127 

June 

1,577 

206 

-194 

235 

24 

1,330 

133 

July 

1,526 

213 

-253 

215 

17 

1,253 

141 

August 

1,560 

195 

-241 

235 

149 

1,129 

148 

September 

1,620 

199 

-107 

287 

21 

1,404 

151 

October 

1,608 

287 

85 

317 

76 

1,586 

149 

November 

1,667 

280 

74 

382 

58 

1,581 

146 

December 

1,610 

255 

303 

447 

50 

1,671 

137 

AVERAGE 

1,598 

R244 

-25 

290 

42 

R  1,485 

1982 

January* 

1,546 

314 

480 

398 

67 

1,873 

122 

1  Ending  Stocks  for  1973  -  1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding 

*    See  Explanatory  Note  5.5. 

R      Figures  for  1981   imports  and  product  supplied  are  corrected  from  Table  3a  of  the  December  1981   Monthly  Petroleum 

Geographic  coverage:    The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf   excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 


Statement. 


25 


Liquefied  Petroleum  Gases  and  Ethane  Ending  Stocks,  Annual 
Millions  of  Barrels 


aoo-i 


150- 


Source  table:  Liquefied 
Petroleum  Gases  and 
Ethane  Supply  and 
Disposition. 


100 


50- 


1973    1974    1973    1976    1977    1978    1979    19S0     1981 


Other  Petroleum  Products1  Ending  Stocks,  Annual 
Millions  of  Barrels 


1  Includes  natural 
gasoline  and  isopentane, 
unfinished  oils,  gasoline 
blending  components,  jet 
fuels,  kerosene, 
lubricants,  and  asphalt. 
Some  gasoline  blending 
components  not  included 
prior  to  1981. 
Source  table:  Other 
Petroleum  Products 
Supply  and  Disposition. 
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Source  table:  Liquefied 
Petroleum  Gases  and 
Ethane  Supply  and 
Disposition. 


'Includes  natural 
gasoline  and  isopentane, 
unfinished  oils,  gasoline 
blending  components,  jet 
fuels,  kerosene, 
lubricants,  and  asphalt. 


Source  table:  Other 
Petroleum  Products 
Supply  and  Disposition. 


Liquefied  Petroleum  Gases  and  Ethane  Ending  Stocks,  Monthly 
Millions  of  Barrels 
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Other  Petroleum  Products1  Ending  Stocks,  Monthly 
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Other  Petroleum  Products '  Supply  and  Disposition 


■ 

Ending 

Supply 

Disposition 

Stocks2 

Total 

Stock 

Produc- 

Withdrawal 3 

Refinery 

Products 

tion 

Imports 

Inputs 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

3,693 

502 

-9 

750 

166 

3,270 

208 

1974 

AVERAGE 

3,558 

432 

-28 

665 

174 

3,123 

218 

1975 

AVERAGE 

3,424 

277 

-2 

537 

160 

3,002 

219 

1976 

AVERAGE 

3,643 

206 

-5 

524 

175 

3,145 

220 

1977 

AVERAGE 

3,912 

205 

-27 

514 

165 

3,410 

230 

1978 

AVERAGE 

4,046 

166 

14 

492 

167 

3,568 

225 

1979 

AVERAGE 

4,153 

195 

-37 

352 

209 

3,749 

238 

1980 

January 
February 

4,157 
4,181 

269 
167 

135 
-153 

591 
380 

186 
174 

3,785 
3,641 

234 
239 

March 

4,128 

219 

-370 

149 

200 

3,627 

250 

April 
May 
June 

4,105 

238 

-374 

86 

180 

3,703 

261 

4,018 

222 

-301 

135 

227 

3,577 

271 

4,016 

226 

-49 

250 

256 

3,687 

272 

July 
August 
September 
October 

3,873 

188 

82 

356 

209 

3,578 

270 

3,753 
3,952 
3,737 

138 
206 
220 

212 

25 

175 

351 
234 
351 

221 
188 
193 

3,532 
3,761 
3,588 

263 
262 
257 

November 

3,786 

213 

156 

475 

148 

3,533 

252 

December 

3,792 

209 

151 

362 

194 

3,596 

247 

AVERAGE 

3,956 

210 

-23 

311 

198 

3,634 

1981 

January 

February 

March 

3,719 
3,664 
3,660 

159 
185 
232 

86 

-219 

-42 

827 
513 
643 

132 
208 
210 

3,005 
2,909 
2,996 

296 
302 
304 

April 
May 
June 

3,652 
3,832 
3,898 

223 
201 
230 

38 

-61 
-37 

733 
595 
659 

192 
238 
197 

2,987 
3,139 
3,236 

302 
304 
305 

July 
August 
September 
October 

3,840 

134 

302 

797 

212 

3,267 

296 

3,875 
3,748 
3,495 

275 
273 
237 

-25 
187 
231 

678 
887 
738 

219 
176 
227 

3,228 
3,145 
2,999 

297 
291 
284 

November 

3,503 

215 

12 

807 

154 

2,768 

284 

December 

3,486 

207 

88 

793 

223 

2,766 

281 

AVERAGE 

3,693 

219 

49 

724 

200 

3,038 

1982 

January* 

3,181 

240 

-102 

602 

180 

2,536 

284 

1 

Includes  natura 

I  gasoline  and  isopentane,  unfractionated  stream,  plant  condensate,  other 

liquids;  and  all  finished  petroleum  products  except  finished  motor  gasoline,  distillate 

fuel  oil,    residual  fuel  oil,   liquefied   petroleum  gases  and  ethane. 

2 

Ending  Stocks  for  1973-1979  are  totals  as  of  December  31. 

3 

A  nonatiup  nurT 

iher  indicates  an 

increase  in  stoc 

ks  and  a  positiv 

3  number  indicates  a  decrease. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

*    See  explanatory  Note  5.6. 

Note:      Beginning  in  January  1975,  the  Bureau  of  Mines,  Dept.  of  the  Interior,  expanded  its  stocks 

coverage  to  include  an  additional  100  bulk  terminal  operators. 
Geographic     Coverage:  The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil  and  Petroleum  Product  Imports  from  OPEC  Sources 


Algeria 


1973 
AVERAGE 

1974 
AVERAGE 

1975 
AVERAGE 

1976 
AVERAGE 

1977 
AVERAGE 

1978 
AVERAGE 

1979 
AVERAGE 

1980 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

1981 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

1982 

January* 


Libya 


Saudi 
Arabia 


136 


190 


282 


432 


559 


649 


636 


503 
656 
472 
546 
441 
497 
557 
432 
375 
465 
493 
423 

488 


324 
381 
352 
263 
393 
390 
333 
348 
336 
242 
185 
176 

310 


254 


164 


232 


453 


723 


654 


658 


618 
603 
654 
683 
468 
561 
492 
431 
505 
478 
500 
658 

554 


500 
468 
485 
496 
443 
380 
251 
274 
154 
147 
132 
122 

320 


161 


486 


461 


715 


1,230 


1,380 


1,144 


1,356 


1,576 
1,412 
1,380 
1,300 
1,149 
1,328 
1,192 
1,139 
1,112 
1,044 
1,201 
1,301 

1,261 


1,297 
1,122 
1,027 
1,056 
929 
865 
1,073 
1,068 
1,451 
1,342 
1,236 
1,075 

1,128 


877 


United 

Arab 

Emirates 


Indonesia 


Iran 


Nigeria 


Venezue- 
la 


Other 
OPEC 


Total 
OPEC 


71 


74 


117 


254 


335 


385 


281 


202 
304 
289 
150 
172 
178 
158 
142 
107 
182 
105 
83 

172 


93 
93 
47 
85 
17 
60 
80 
61 
96 
90 
112 
158 

63 


87 


Thousand  Barrels  per  Day 


213 


300 


390 


539 


541 


573 


420 


454 
317 
405 
374 
360 
331 
365 
289 
299 
348 
348 
288 

348 


424 
407 
328 
314 
277 
355 
340 
377 
371 
427 
353 
395 

364 


273 


223 


469 


280 


298 


535 


555 


304 


0 


459 


713 


762 


1,025 


1,143 


919 


1,080 


857 


1,135 


979 


702 


700 


690 


645 


690 


106 


88 


122 


134 


287 


226 


212 


2,993 


3,280 


3,601 


5,066 


6,193 


5,751 


5,637 


481 


130 


4,300 


622 


662 


404 


376 


88 


128 


3,318 


2,818 


i    Includes  Ecuador,  Gabon,  Iraq,  Kuwait,  and  Qatar 

*   Thicl68.^8,  Ubya'  SaUdi  Arabia'  United  Arab  Emirates-  ,ra^  Kuwait,  and  Qatar 
These  statistics  appear  in  Table  21  of  the  Detailed  Statistics 

Notes.     Total  may  not  equal  sum  of  components  due  to  independent  roundinq 
rpnnr^h     9'nnin9  '"  ?5t0~r  1 977'  Strate9ic  Petroleum  Reserve  imports  were  included 
Geographic  coverage:  The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  ot 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone 
bources:   See  "Sources"  at  the  end  of  this  section. 


Total 

Arab 

OPEC 


915 


752 


1,383 


2,424 


3,185 


2,963 


3,056 


95 

1,054 

786 

179 

5,467 

3,034 

9 

1,036 

543 

152 

5,031 

3,058 

(J 

924 

352 

175 

4,652 

2,889 

U 

734 

343 

240 

4,369 

2,862 

U 

955 

405 

147 

4,098 

2,329 

0 

998 

409 

106 

4,408 

2,598 

0 

752 

417 

62 

3,995 

2,418 

0 

792 

406 

112 

3,743 

2,222 

u 

735 

425 

111 

3,670 

2,185 

0 

728 

482 

95 

3,821 

2,226 

0 

624 

595 

78 

3,944 

2,338 

0 

958 

610 

101 

4,423 

2,484 

2,551 


0 

908 

556 

27 

4,129 

2,214 

u 

866 

466 

92 

3,895 

2,064 

0 

771 

360 

54 

3,425 

1,911 

0 

826 

237 

42 

3,317 

1,916 

0 

664 

317 

124 

3,164 

1,792 

0 

519 

248 

118 

2,934 

1,736 

u 

651 

502 

38 

3,269 

1,757 

u 

321 

514 

84 

3,047 

1,751 

0 

323 

359 

149 

3,238 

2,036 

0 

412 

383 

172 

3,214 

1,820 

0 

517 

487 

55 

3,077 

1,665 

0 

698 

415 

102 

3,141 

1,532 

1,848 


1,378 
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Crude  Oil  and  Petroleum  Product  Imports  from  Non-OPEC  Sources 


Bahamas 


Canada 


Mexico 


Netherlands 
Antilles 


Trinidad 

and 
Tobago 


United 
Kingdom 


Thousand  Barrels  per  Day 


Puerto 
Rico1 


Virgin 
Islands1 


Other2 


Total 


1973 

AVERAGE 

174 

1,325 

16 

585 

1974 

AVERAGE 

164 

1,070 

8 

511 

1975 

AVERAGE 

152 

846 

71 

332 

1976 

AVERAGE 

118 

599 

87 

275 

1977 

AVERAGE 

171 

517 

179 

211 

1978 

AVERAGE 

160 

467 

318 

229 

1979 

AVERAGE 

147 

538 

439 

231 

1980 

January 

175 

570 

545 

289 

February 

111 

540 

477 

205 

March 

124 

460 

460 

184 

April 

56 

459 

546 

231 

May 

77 

419 

576 

176 

June 

77 

409 

627 

197 

July 

43 

378 

460 

242 

August 

62 

319 

646 

255 

September 

58 

458 

550 

213 

October 

70 

475 

605 

230 

November 

22 

470 

459 

264 

December 

54 

502 

445 

212 

AVERAGE 

78 

455 

533 

225 

1981 

January 

39 

543 

401 

197 

February 

84 

546 

437 

227 

March 

74 

471 

488 

227 

April 

68 

410 

440 

198 

May 

122 

366 

522 

213 

June 

51 

352 

537 

196 

July 

77 

381 

384 

212 

August 

69 

378 

489 

255 

September 

111 

419 

708 

163 

October 

63 

446 

668 

153 

November 

53 

540 

612 

168 

December 

70 

499 

588 

148 

AVERAGE 

73 

445 

523 

196 

1982 

January* 

28 

509 

426 

179 

255 


251 


242 


274 


289 


253 


190 


15 


106 


14 


31 


126 


180 


202 


346 


99 


90 


90 


88 


105 


94 


92 


329 


391 


406 


422 


466 


429 


431 


465 


340 


300 


353 


550 


484 


548 


62 


334 


425 


1  U.S.  Possessions. 

2  Includes  All  Non-OPEC  countries  except  those  shown  above. 
'  These  statistics  appear  in  Table  21  of  the  Detailed  Statistics. 

Note-       Total  may  not  equal  sum  of  components  due  to  independent  rounding. 

Beainninq  in  October  1977,  Strategic  Petroleum  Reserve  imports  were  included. 
GeographSovera'ge  The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 
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3,263 
2,832 
2,454 
2,247 
2,614 
2,613 
2,819 


239 

296 

57 

467 

492 

3,131 

192 

105 

95 

536 

652 

2,914 

189 

232 

101 

449 

601 

2,800 

143 

182 

76 

425 

619 

2,737 

221 

124 

88 

303 

496 

2,481 

162 

146 

91 

314 

465 

2,486 

180 

115 

90 

378 

376 

2,262 

159 

196 

85 

264 

463 

2,449 

205 

218 

52 

343 

473 

2,569 

114 

134 

107 

372 

450 

2,557 

158 

157 

108 

391 

435 

2,464 

149 

199 

109 

423 

378 

2,471 

176 

176 

88 

388 

491 

2,609 

150 

219 

89 

494 

553 

2,686 

163 

271 

46 

481 

626 

2,881 

93 

263 

45 

370 

570 

2,600 

139 

402 

40 

365 

387 

2,450 

105 

352 

58 

344 

455 

2,538 

124 

397 

67 

262 

502 

2,488 

177 

558 

50 

206 

495 

2,540 

123 

592 

68 

184 

533 

2,691 

169 

528 

72 

265 

653 

3,084 

121 

351 

60 

303 

559 

2,725 

108 

253 

76 

294 

429 

2,533 

125 

290 

73 

367 

595 

2,755 

133 

374 

62 

327 

531 

2,663 

2,415 


Sources 


1973  through  1976:  Bureau  of  Mines,  U.S.  Department  of  the  Interior,  "Petroleum  Statement, 
Annual"  and  "PAD  Districts  Supply/Demand,  Annual,"  Mineral  Industry  Surveys. 

1977  through  1980:  Energy  Information  Administration,  U.S.  Department  of  Energy,  "Monthly 
Petroleum  Statistics  Report,"  (unleaded  gasoline  category). 

1977  through  1980:  Energy  Information  Administration,  U.S.  Department  of  Energy,  "Petroleum 
Statement,  Annual"  and  "PAD  Districts  Supply/Demand,  Annual,"  Energy  Data  Reports. 

January  1981  through  December  1981:  Energy  Information  Administration,  U.S.  Department  of 
Energy,  "Monthly  Petroleum  Statement." 

January  1982:  Detailed  statistics  in  this  issue.  (See  Explanatory  Notes  5.1  through  5.6). 

February  1982:  Estimates  based  on  EIA  weekly  data  (except  domestic  crude  oil  production).  (See 
Explanatory  Note  2.2). 

February  1982:  Domestic  crude  oil  production  estimate  based  on  historical  statistics  from  State 
Conservation  Agencies  and  the  U.S.  Geological  Survey.  (See  Explanatory  Note  2.7). 
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Table  1.  U.S.  Petroleum  Balance,  January  1982 


Current  Month  _ 

Thousand  Barrels 
per  Day 


Crude  Oil  and  Lease  Condensate 
Field  Production 

(1)  Alaska 53,059 

(2)  Lower  48  States E  215  676 

(3)  Total  US E  268735 

Net  Imports 

(4)  Imports  (Gross  Excluding  SPR)    107,812 

(5)  SPR  Imports  5^271 

(6)  Exports  7^383 

(7)  Imports  (Net  Including  SPR) 105,700 

Other  Sources 

(8)  SPR  Withdrawal  (  +  )  or  Addition  (-)  -4,930 

(9)  Other  Primary  Stock  Withdrawal  (  +  )  or  Addition  (-) -2^395 

(10)  Used  Directly  and  Losses  -2,047 

(11)  Unaccounted  fori  -4,280 

(12)  Total  Other  Sources -13352 

(13)  Crude  Input  to  Refineries 360  783 

(13)  =  (3)  +  (7)  +  (12) 

Natural  Gas  Plant  Liquids  (NGPL) 

(14)  Field  Production 47,983 

(15)  lmports2  '451 

(16)  Stock  Withdrawal  (  +  )  or  Addition  (-)2 _42g 

(17)  Total  NGPL  Supply 48,006 

Other  Liquids 

Unfinished  Oils  and  Gasoline  Blending  Components,  Total 

(18)  Stock  Withdrawal  (  +  )  or  Addition  (-) -4,193 

(19)  Imports  5^488 

(20)  Other  Hydrocarbons  and  Alcohol  New  Supply  (Field  Production) 1,253 

(21)  Refinery  Processing  Gaini  14,813 

(22)  Crude  Used  Directly ['_  1  '947 

(23)  Total  Other  Liquids 19  308 

(23)  =  (18)  through  (22) 

(24)  Total  Production  of  Products  3 428  097 

(24)  =  (13)  +  (17)  +  (23) 

Net  Imports  of  Refined  Products3 

(25)  Imports  (Gross) 43,182 

(26)  Exports ZZZZZ.  18^310 

(27)  Imports  (Net)  24,872 

(28)  Total  New  Supply  of  Products 452  969 

(28)  =  (24)  +  (27) 

(29)  Refined  Products  Stock  Withdrawal  (  +  )  or  Addition  (-)3  39,607 

(30)  Total  Products  Supplied  for  Domestic  Use  492  575 

(30)  =  (28)  +  (29) 

(31)  Finished  Motor  Gasoline  183  522 

(32)  Naphtha-Type  Jet  Fuel  ZZZZZZZZZZ...  ^944 

(33)  Kerosene-Type  Jet  Fuel  26^215 

(34)  Kerosene  8  361 

(35)  Distillate  Fuel  Oils  105  724 

(36)  Residual  Fuel  Oils  66  640 

(37)  Liquefied  Petroleum  Gases  and  Ethane 58  075 

i38)    Other  ZZZZZZZZ.'.'.  5/468 

[39)     Total  Reclassified!  -10,373 

40)  Total  Product  Supplied  492  575 

(40)  =  (31)  through  (39) 

Ending  Stocks,  All  Oils 

41)  Crude  Oil  and  Lease  Condensate  (Excluding  SPR)  370,895 

42)  Strategic  Petroleum  Reserve  (SPR)  235^271 

43)  Unfinished  Oils 1 16396 

44)  Gasoline  Blending  Components 48!806 

45)  Natural  Gasoline  and  Unfractionated  Stream 15^953 

!46)     Finished  Refined  Products3  673  252 

47)        Total  Stocks  1  460B74 

1  A  balancing  item. 

2  Includes  isopentane,  natural  gasoline,  and  unfractionated  stream,  and  plant  condensate  only. 
|    3   For  products  included  see  Explanatory  Note  5.7. 

E  =  Estimated. 
—  Not  Applicable 
;    Note:    Total  may  not  equal  sum  of  components  due  to  independent  rounding 
Sources  and  estimation  procedures:    See  Explanatory  Notes  1,  2,  and  5.7. 


1,712 
6,957 
8,669 

3,478 
170 
238 

3,410 

-159 

-77 

-66 

-138 

-440 

11,638 


1,548 

15 

-14 

1,549 


-135 
177 

40 
478 

63 
623 

13,810 


1,393 
591 
802 

14,612 

1,278 

15,890 


5,920 

159 

846 

205 

3,410 

2,150 

1,873 

1,660 

-335 

15,890 
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Glossary 


Definitions  of  Petroleum  Products  and  Other  Terms 


Alcohol.  The  family  name  of  a  group  of  organic  chemical  compounds  composed  of  carbon,  hydrogen 
and  oxygen.  The  series  of  molecules  vary  in  chain  length  and  are  composed  of  a  hydrocarbon  plus  $ 
hydroxyl  group,  CH-(CH)n-OH.  "Alcohol"  includes  ethanol  and  methanol. 

Asphalt.  A  dark-brown-to-black  cement-like  material,  containing  bitumens  as  the  predominan 
constituents,  obtained  by  petroleum  processing.  The  definition  includes  crude  asphalt  as  well  as  thi 
following  finished  products:  cements,  fluxes,  the  asphalt  content  of  emulsions  (exclusive  of  water),  am 
petroleum  distillates  blended  with  asphalt  to  make  cutback  asphalts.  The  conversion  factor  is  5.! 
42-gallon  barrels  per  short  ton. 

ASTM.  The  acronym  for  the  American  Society  for  Testing  and  Materials. 

Aviation  Gasoline  Blending  Components.  Finished  components  in  the  gasoline  range  which  will  1 
used  for  blending  or  compounding  into  finished  aviation  gasoline. 

Aviation  Gasoline  (Finished).  All  special  grades  of  gasoline  for  use  in  aviation  reciprocating  engines 
as  given  in  ASTM  Specification  D  910  and  Military  Specification  MIL-G-5572. 

Barrel.  A  volumetric  unit  of  measure  for  crude  oil  and  petroleum  products  equivalent  to  42  U.S 
gallons.  This  measure  is  used  in  most  statistical  reports.  Factors  for  converting  petroleum  coke,  asphall 
and  wax  to  barrels  are  given  in  the  definitions  for  these  products. 

Butane.  A  normally  gaseous  paraffinic  hydrocarbon,  dH  10.  It  is  extracted  from  natural  gas  or  refiner 
gas  streams.  Butane  is  covered  by  ASTM  Specification  D1835  and  Gas  Processors  Associatio 
Specification  for  commercial  butane. 

.  Normal  Butane— A  saturated  straight-chain  hydrocarbon  of  butane.  It  is  a  colorless  paraffini 
gas  that  boils  at  a  temperature  of  31.1°  F.  This  classification  includes  mixtures  of  gases  th« 
contain  80  percent  or  more  normal  butane. 

•  Other  Butanes— All  butanes  not  included  as  normal  butane  or  isobutane. 

Butane-Propane  Mixtures.  Mixtures  consisting  exclusively  of  butane  and  propane  that  conform  1 
ASTM  Specification  D1835  and  Gas  Processors  Specification  for  commercial  butane-propane.  The 
are  extracted  from  natural  gas  and  refinery  gas  streams. 

Butylene.  An  olefinic  hydrocarbon,  C4H&  recovered  from  refinery  processes.  It  is  reported  i 
the  "Butane"  category. 

Coal.  A  generic  term  applied  to  carbonaceous  rocks  that  were  formed  by  the  partial  or  comple 
decomposition  of  vegetation.  These  stratified  carbonaceous  rocks  are  either  solid  or  brittle  and  ai 
highly  combustible.  Includes  lignite,  bituminous  coal,  and  anthracite  which  conform  to  AST] 
Specification  D  388. 

Crude  Oil  (including  Lease  Condensate).  A  mixture  of  hydrocarbons  that  existed  in  liquid  phase 
underground  reservoirs  and  remains  liquid  at  atmospheric  pressure  after  passing  through  surfa 
separating  facilities.  Lease  condensate  is  included.  Drips  are  also  included,  but  topped  crude  (residua 
oil  and  other  unfinished  oils  are  excluded.  Liquids  produced  at  natural  gas  processing  plants  and  mix* 
with  crude  oil  are  likewise  excluded  where  identifiable.  Crude  oil  is  considered  as  either  domestic 
foreign,  according  to  the  following: 

.  Domestic— Crude  oil  produced  in  the  United  States  or  from  its  outer  continental  shelf  as  defim 
in  43  U.S.C.  1331.  Hydrocarbons  such  as  shale  oil  and  tar  sand  oil  are  included. 

.  Foreign— Crude  oil  produced  outside  the  United  States.  Imported  Athabasca  hydrocarbons  a 
included. 
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Distillate  Fuel  Oil.  A  general  classification  for  one  of  the  petroleum  fractions  produced  in  conventional 
distillation  operations.  It  is  used  primarily  for  space  heating,  on-  and-off-highway  diesel  engine  fuel 
(including  railroad  engine  fuel  and  fuel  for  agricultural  machinery),  and  electric  power  generation. 
Included  are  products  known  as  No.  1  and  No.  2  heating  oils,  No.  1  and  No.  2  diesel  fuel  oils,  and  No.  4 
fuel  oil. 

•  No.  1  Fuel  Oil— A  light  distillate  fuel  oil  intended  for  vaporizing  pot-type  burners.  ASTM 
Specification  D  396  specifies  for  this  grade  maximum  distillation  temperatures  of  400°  F.  at  the 
10-percent  point  and  550°  F.  at  the  90-percent  point,  and  kinematic  viscosities  between  1.4  and  2.2 
centistokes  at  100°  F. 

•  No.  2  Fuel  Oil— A  distillate  fuel  oil  for  domestic  heating  for  use  in  atomizing-type  burners  or  for 
moderate  capacity  commercial-industrial  burner  units.  ASTM  Specification  D  396  specifies  for 
this  grade  temperatures  at  the  90-percent  point  between  540°  and  640°  F.,  and  kinematic 
viscosities  between  2.0  and  3.6  centistokes  at  100°  F. 

•  No.  1  and  No.  2  Diesel  Fuel  Oils— Distillate  fuel  oils  used  in  compression-ignition  engines,  as 
given  by  ASTM  Specification  D  975: 

1.  No.  1-D— A  volatile  distillate  fuel  oil  in  the  400°  to  550°  F.  boiling  range  for  engines  in 
service  requiring  frequent  speed  and  load  changes.  Type  C-B  diesel  fuel,  which  is  used  for 
city  buses  and  similar  operations,  is  included. 

2.  No.  2-D— A  distillate  fuel  oil  of  lower  volatility  in  the  540°  to  640°  F.  boiling  range  for 
engines  in  industrial  and  heavy  mobile  service.  Type  R-R  diesel  fuel  for  railroad 
compression-ignition  engines  and  Type  T-T  for  diesel-engine  trucks  are  included. 

•  No.  4  Fuel  Oil— A  fuel  oil  for  commercial  burner  installations  not  equipped  with  preheating 
facilities.  It  is  used  extensively  in  industrial  plants.  This  grade  is  a  blend  of  distillate  fuel  oil  and 
residual  fuel  oil  stocks  that  conforms  to  ASTM  Specification  D  396  or  Federal  Specification 
VV-F-815C;  its  kinematic  viscosity  is  between  5.8  and  26.4  centistokes  at  100°  F.  Also  included  is 
No.  4-D,  a  fuel  oil  for  low-  and  medium-speed  diesel  engines  that  conforms  to  ASTM  Specification 
D975. 

Eastern  Hemisphere.  That  half  of  the  earth  east  of  the  Atlantic  Ocean  which  includes  Europe,  Asia, 
Africa,  and  Australia.  The  Hawaiian  Foreign  Trade  Zone  is  in  this  hemisphere. 

Electric  Energy  (Purchased).  Electricity  purchased  for  refinery  operations  that  is  not  produced 
within  the  refinery  complex. 

Ethane.  A  normally  gaseous  paraffinic  hydrocarbon,  C2H6,  extracted  from  natural  gas  and  refinery 
gas  streams.  "Ethane"  includes  any  product  containing  90  percent  liquid  volume  or  more  ethane. 

Ethane-Propane  Mixtures.  Mixtures  of  ethane  and  propane  in  which  neither  component  is  90  percent 
or  more  of  the  liquid  volume.  It  is  extracted  for  natural  gas  and  refinery  gas  streams. 

Ethylene.  An  olefinic  hydrocarbon,  C2H4,  recovered  from  refinery  and  petrochemical  processes.  It  is 
reported  in  the  "Ethane"  category. 

Field  Production.  Represents  crude  oil  production  on  leases,  natural  gas  liquids  production  at  natural 
gas  processing  plants,  and  new  supply  of  other  hydrocarbons  and  alcohol. 

Gas  Well  Gas.  Natural  gas  produced  from  gas  wells.  Such  gas  may  be  either  associated  gas  or 
non-associated  gas. 

•  Associated  Gas— Free  natural  gas  in  immediate  contact,  but  not  in  solution,  with  crude  oil  in  the 
reservoir. 

•  Non-Associated  Gas— Free  natural  gas  not  in  contact  with,  nor  dissolved  in,  crude  oil  in  the 
reservoir. 

Imported  Crude  Oil  Burned  as  Fuel.  The  amount  of  foreign  crude  oil  burned  as  a  fuel  oil,  usually  as 
residual  fuel  oil,  without  being  processed  as  such.  "Imported  crude  oil  burned  as  fuel"  includes  lease 
condensate  and  liquid  hydrocarbons  produced  from  tar  sand  oil,  gilsonite,  and  oil  shale. 
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Isobutane.  A  saturated  branch-chain  isomer  of  butane.  It  is  a  colorless  paraffinic  gas  that  boils  at  a 
temperature  of  10.9°  F.  This  classification  includes  mixtures  of  gases  that  contain  80  percent  liquid 
volume  or  more  isobutane.  It  is  extracted  from  natural  gas  and  refinery  gas  streams. 

Isopentane.  A  saturated  branch-chain  hydrocarbon,  C5H12,  obtained  by  fractionation  of  natural 
gasoline  or  isomerization  of  normal  pentane. 

Kerosene.  A  petroleum  distillate  that  boils  at  a  temperature  between  300°  and  550°  F.,  that  has  a  flash 
point  higher  than  100°  F.  by  ASTM  Method  D  56,  that  has  a  gravity  range  from  40°  to  46°  API,  and  that 
has  a  burning  point  in  the  range  of  150°  to  175°  F.  It  is  a  clean-burning  product  suitable  for  use  as  an 
illuminant  when  burned  in  wick  lamps.  Includes  grades  of  kerosene  called  range  oil  having  properties 
similar  to  No.  1  fuel  oil,  but  with  a  gravity  of  about  43°  API  and  having  a  maximum  end-point  of  625°  F. 
Kerosene  is  used  in  space  heaters,  cook  stoves,  and  water  heaters. 

Kerosene-Type  Jet  Fuel.  A  quality  kerosene  product  with  an  average  gravity  of  40.7°  API,  a  10- 
percent  distillation  temperature  of  400°  F.,  and  an  end-point  of  572°  F.  It  is  covered  by  ASTM 
Specification  D  1655  and  Military  Specification  MIL-T-5624L  (Grade  JP-5  and  JP-8).  It  is  used 
primarily  for  commercial  turbojet  and  turboprop  aircraft  engines. 

Lease  Condensate.  A  natural  gas  liquid  recovered  from  gas  well  gas  (associated  and  non-associated)  in 
lease  separators  or  natural  gas  field  facilities.  Lease  condensate  consists  primarily  of  pentanes  and 
heavier  hydrocarbons. 

Lease  Separator.  A  surface  facility  used  for  separating  casinghead  gas  from  produced  crude  oil  and 
water  and  separating  gas  from  that  portion  of  associated  gas  and  non-associated  gas  that  liquefies  at  the 
temperature  and  pressure  conditions  of  the  separator. 

Liquefied  Petroleum  Gases  (LPG).  Propane,  propylene,  butanes,  butylene,  ethane-propane  mixtures, 
and  isobutane  produced  at  refineries  or  natural  gas  processing  plants,  including  plants  that  fractionate 
raw  natural  gas  plant  liquids.  Formerly  called  "Liquefied  Gases." 

Liquefied  Refinery  Gases  (LRG).  Liquefied  petroleum  gases  fractionated  from  refinery  or  still  gases. 
Through  compression  and/or  refrigeration  they  are  retained  in  the  liquid  state.  The  reported  categories 
are  ethane  and/or  ethylene,  propane  and/or  propylene,  butane  and/or  butylene,  butane-propane 
mixtures,  and  isobutane.  Excludes  still  gases  used  for  chemical  or  rubber  manufacture  which  are 
reported  as  petrochemical  feedstocks  and  also  excludes  liquefied  gases  ready  for  blending  into  gasoline 
which  are  reported  as  gasoline  blending  components.  Liquefied  refinery  gases  are  reported  for  use  as 
petrochemical  feedstocks,  other  uses,  or  both. 

Lubricants.  A  substance  used  to  reduce  friction  between  bearing  surfaces.  Petroleum  lubricants  may 
be  produced  either  from  distillates  or  residues.  Other  substances  may  be  added  to  impart  or  improve 
certain  required  properties.  "Lubricants"  includes  all  grades  of  lubricating  oils  from  spindle  oil  to 
cylinder  oil  and  those  used  in  greases.  The  three  categories  reported  are: 

.  Bright  Stock— A  refined,  high  viscosity  lubricating  oil  base  stock  that  is  usually  made  from  a 
residuum  by  a  treatment  such  as  deasphalting,  acid  treatment,  or  solvent  extraction. 

.  Neutral-A  distillate  lubricating  oil  base  stock  with  a  viscosity  that  is  usually  not  above  550 
Saybolt  Universal  Seconds  (SUS)  at  100°  F.  It  is  prepared  by  a  treatment  such  as  hydrofining, 
acid  treatment,  or  solvent  extraction. 

.  Other— A  lubricating  oil  base  stock  used  in  finished  lubricating  oils  and  greases,  including 
black,  coastal,  and  red  oils. 

Miscellaneous  Products.  Includes  all  finished  products  not  classified  elsewhere.  "Miscellaneous 
products"  include  petrolatum,  absorption  oils,  ram-jet  fuel,  petroleum  rocket  fuels,  synthetic  natural 
gas  feedstocks,  and  other  finished  products. 

Motor  Gasoline  Blending  Components.  Finished  components  in  the  gasoline  range  that  will  be  used 
for  blending  or  compounding  into  finished  motor  gasoline.  Pool  gasoline  is  included  in  this  category. 

Motor  Gasoline  (Finished).  A  complex  mixture  of  relatively  volatile  hydrocarbons,  with  or  without 
small  quantities  of  additives,  that  have  been  blended  to  form  a  fuel  suitable  for  use  in  spark-ignition 
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engines.  Specifications  for  motor  gasoline,  as  given  in  ASTM  Specification  D  439  or  Federal 
Specification  VV-G-1690B,  include  a  boiling  range  of  122°  to  158°  F.  at  the  10-percent  point  to  365°  to 
374°  F.  at  the  90-percent  point  and  a  Reid  vapor  pressure  range  from  9  to  15  psi.  "Motor  gasoline" 
includes  finished  leaded  gasoline,  finished  unleaded  gasoline,  and  gasohol.  Blendstock  is  excluded  until 
blending  has  been  completed.  Alcohol  that  is  to  be  used  in  the  blending  of  gasohol  is  also  excluded. 

.  Finished  Leaded  Gasoline— Contains  more  than  0.05  grams  of  lead  per  gallon  or  more  than 
0.005  grams  of  phosphorus  per  gallon.  The  actual  lead  content  of  any  given  gallon,  however,  may 
vary  as  a  function  of  the  size  of  the  producer  and  company  according  to  specific  Environmental 
Protection  Agency  waiver  provisions.  Premium  and  regular  grades  are  included,  depending  on 
the  octane  rating. 

.  Finished  Unleaded  Gasoline— Contains  up  to  0.05  grams  of  lead  per  gallon  and  0.005  grams  of 
phosphorus  per  gallon.  Premium  and  regular  grades  are  included,  depending  on  the  octane 
rating. 

•  Gasohol— A  blend  of  alcohol  and  finished  motor  gasoline  that  is  no  more  than  90  percent  of 
finished  motor  gasoline  (leaded  or  unleaded  as  described  above)  and  no  less  than  10  percent  or 
more  alcohol  (ethanol  or  methanol). 

Motor  Gasoline  (Total).  Includes  finished  leaded  motor  gasoline,  finished  unleaded  motor  gasoline, 
motor  gasoline  blending  components,  and  gasohol. 

Naphtha-Type  Jet  Fuel.  A  fuel  in  the  heavy  naphtha  boiling  range  with  an  average  gravity  of  52.8° 
API  and  20  to  90  percent  distillation  temperatures  of  290°  to  470°  F.,  meeting  Military  Specification 
MIL-T-5624L  (Grade  JP-4).  JP-4  is  used  for  turbojet  and  turboprop  aircraft  engines,  primarily  by  the 
military.  This  category  excludes  ram-jet  and  petroleum  rocket  fuels,  which  are  included  in  the 
"Miscellaneous  Products"  category. 

Natural  Gas.  A  mixture  of  hydrocarbons  and  small  quantities  of  various  nonhydrocarbons  existing  in 
the  gaseous  phase  or  in  solution  with  crude  oil  in  underground  reservoirs. 

Natural  Gas  Field  Facility.  A  field  facility  designed  to  process  natural  gas  produced  from  more  than 
one  lease  for  the  purpose  of  recovering  condensate  from  a  stream  of  natural  gas;  however,  some  field 
facilities  are  designed  to  recover  propane,  butane,  natural  gasoline,  etc.,  and  to  control  the  quality  of 
natural  gas  to  be  marketed. 

Natural  Gas  Plant  Liquids.  Natural  gas  liquids  recovered  from  natural  gas  in  gas  processing  plants, 
and  in  some  situations,  from  natural  gas  field  facilities.  Natural  gas  liquids  extracted  by  fractionators 
are  also  included.  These  liquids  are  defined  according  to  the  published  specifications  of  the  Gas 
Processors  Association  and  the  American  Society  for  Testing  and  Materials,  and  are  classified  as 
follows:  Ethane,  propane,  ethane-propane  mix,  isobutane,  butane,  butane-propane  mix,  isopentane, 
natural  gasoline,  plant  condensate,  unfractionated  stream,  and  other  products  from  natural  gas 
processing  plants  (i.e.,  products  meeting  the  standards  of  finished  petroleum  products  produced  at 
natural  gas  processing  plants,  such  as  finished  motor  gasoline,  finished  aviation  gasoline,  special 
naphthas,  kerosene,  distillate  fuel  oil,  and  miscellaneous  products). 

Natural  Gas  Processing  Plant.  A  facility  designed  to  recover  natural  gas  liquids  from  a  stream  of 
natural  gas  that  may  or  may  not  have  been  processed  through  lease  separators  or  natural  gas  field 
facilities.  The  facility  also  controls  the  quality  of  natural  gas  to  be  marketed.  Cycling  plants  are 
classified  as  gas  processing  plants. 

Natural  Gasoline.  A  mixture  of  hydrocarbons,  mostly  pentanes  and  heavier,  extracted  from  natural 
gas,  that  meets  vapor  pressure,  end-point,  and  other  specifications  for  natural  gasoline  set  by  the  Gas 
Producers  Association. 

OPEC.  The  acronym  for  the  Organization  of  Petroleum  Exporting  Countries,  oil-producing  and- 
exporting  countries  that  have  organized  for  the  purpose  of  negotiating  with  oil  companies  on  matters  of 
oil  production,  prices,  and  future  concession  rights.  Current  members  are  Algeria,,  Ecuador,  Gabon 
Indonesia,  Iran,  Iraq,  Kuwait,  Libya,  Nigeria,  Qatar,  Saudi  Arabia,  United  Arab  Emirates,  and 
Venezuela. 

Operable  Distillation  Capacity.  The  maximum  amount  of  input  that  can  be  processed  by  a  crude  oil 
distillation  unit  in  a  24-hour  period,  making  allowances  for  processing  limitations  due  to  types  and 
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grades  of  inputs,  limitations  of  downstream  facilities,  scheduled  and  unscheduled  downtimes  and 
environmental  constraints.  Includes  any  shutdown  capacity  that  could  be  placed  in  operation  within  90 
days. 

Other  Hydrocarbons.  Materials  received  by  a  refinery  and  consumed  as  raw  materials.  Includes 
hydrogen,  coal,  tar  derivatives,  gilsonite,  and  natural  gas  received  by  the  refinery  for  reforming  into 
hydrogen.  Natural  gas  to  be  used  as  fuel  is  excluded. 

Petrochemical  Feedstocks.  Chemical  feedstocks  derived  from  petroleum,  principally  for  the  manu- 
facture of  synthetic  rubber  and  a  variety  of  plastics.  The  categories  reported  are  "Naphtha-less  than 
400°  F.  end-point"  and  "Other  oils  over  400°  F.  end-point." 

.  Naphtha  less  than  400°  F.  end-point-A  naphtha  with  an  end  point  of  less  than  400°  F.  and  that  is 
reported  as  used  as  a  petrochemical  feedstock. 

.  Other  oils  over  400°  F.  end-point-Oils  with  an  end  point  over  400°  F.  and  that  are  reported  as 
used  as  a  petrochemical  feedstock. 

Petroleum  Coke.  A  residue,  the  final  product  of  the  condensation  process  in  cracking.  This  product  is 
reported  as  marketable  coke  or  catalyst  coke.  The  conversion  factor  is  5  42-gallon  barrels  per  short  ton. 

.  Marketable  Coke-Those  grades  of  coke  that  are  produced  in  delayed  or  fluid  cokers  and  which 
may  be  recovered  as  relatively  pure  carbon.  This  "green"  coke  may  be  sold  or  further  purified  by 
calcining. 

.  Catalyst  Coke-In  many  catalytic  operations  (i.e.,  catalytic  cracking)  carbon  is  deposited  on  the 
catalyst,  thus  deactivating  the  catalyst.  The  catalyst  is  reactivated  by  burning  off  the  carbon, 
which  is  used  as  fuel  in  the  refinery  process.  This  carbon  or  coke  is  not  recoverable  in  a 
concentrated  form. 

Petroleum  Products.  Petroleum  products  are  obtained  from  the  processing  of  crude  oil  (including 
lease  condensate),  natural  gas,  and  other  hydrocarbon  compounds.  Petroleum  products  include 
unfinished  oils,  natural  gasoline  and  isopentane,  plant  condensate,  unfractionated  stream,  ethane 
liquefied  petroleum  gases,  aviation  gasoline,  motor  gasoline,  naphtha-type  jet  fuel  kerosene-type  jet 
uel  kerosene,  distillate  fuel  oil,  residual  fuel  oil,  naphtha  less  than  400°  F  end-point,  other  oils-over 
400°  F.  end-point,  special  naphthas,  lubricants,  waxes,  petroleum  coke,  asphalt,  road  oil,  still  gas,  and 
miscellaneous  products. 

Petroleum  Refinery.  An  installation  that  manufactures  finished  petroleum  products  from  crude  oil, 
unfinished  oils,  natural  gas  plant  liquids,  other  hydrocarbons,  and  alcohol. 

Plant  Condensate.  One  of  the  natural  gas  plant  liquids,  mostly  pentanes  and  heavier  hydrocarbons, 
recovered  and  separated  as  liquids  at  gas  inlet  separators  or  scrubbers  in  processing  plants. 

Primary  Stocks.  Stocks  of  crude  oil  or  petroleum  products  held  in  storage  at  (or  in)  leases  J refinerieJ 
natural  gas  processing  plants,  pipelines,  tankfarms,  and  bulk  terminals  that  can  store  at  least  50  000 
Crete  of  petro  eum  *rPoducts  or  that  can  receive  petroleum  products  by  tanker  barge,  or  pipeline. 
Crude  oil  thas  in  transit  from  Alaska,  or  that  is  stored  on  Federal  leases  or  in  the  Strategic  Petroleum 
ReLrve  is  included.  "Primary  Stocks"  excludes  stocks  of  foreign  origin  that  are  held  in  bonded 
warehouse  storage. 

Propane  A  normally  gaseous  hydrocarbon.  C  sH  .  extracted  from  natural  gas  and  refinery  gas  streams^ 
ft  is  used  primarily  as  a  fuel  and  as  a  petrochemical  feedstock.  Propane  is  covered  by  ASTM 
Specification  D1835  Gas  Processors  Association  for  commercial  and  HD-5  propane,  and  ASTM 
Specification  for  special  duty  propane. 

Propylene.  An  olefinic  hydrocarbon,  C3H6,  recovered  from  refinery  and  petrochemical  processes.  It  is 
reported  in  the  "Propane"  category. 

Residual  Fuel  Oil.  Topped  crude  of  refinery  operations/'Residual Fuel .Oil"  ™f*""*w8^ 
fuel  oils  as  defined  in  ASTM  Specification  D  396  and  Federal  Specification  VV-F-815C,  Navy  bpeciai 
uel  o  as  defined  in  Military  Specification  MIL-F-859E  including  Amendment  2;  Bunker  C  fuel  oil 
ResiduaTfue  otl  is  used  for  the  production  of  electric  power,  space  heating,  vessel  bunkering  and 
^mSm^S*.  I-Ports  of  residual  fuel  oil  include  "Imported  Crude  OH  Burned  as  Fuel. 
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Road  Oil.  Any  heavy  petroleum  oil,  including-  residual  asphaltic  oils,  used  as  a  dust  palliative  and 
surface  treatment  of  roads  and  highways.  It  is  generally  produced  in  six  grades;  from  0,  the  most  liquid, 
to  5,  the  most  viscous. 

Special  Naphthas.  All  finished  products  within  the  gasoline  range  that  are  used  as  paint  thinners, 
cleaners,  and  solvents.  These  products  are  refined  to  a  specified  flash  point  and  have  a  boiling  range  of 
90°  to  220°  F.  "Special  naphthas"  includes  all  commercial  hexane  and  cleaning  solvents  conforming  to 
ASTM  Specifications  D1836  and  D  484,  respectively.  Naphthas  to  be  blended  or  marketed  as  motor 
gasoline  or  aviation  gasoline  or  that  are  to  be  used  as  petrochemical  and  synthetic  natural  gas  (SNG) 
feedstocks  are  excluded. 

Steam  (Purchased).  Steam  that  is  purchased  for  use  by  a  refinery  that  was  not  generated  from  within 
the  refinery  complex. 

Still  Gas  (Refinery  Gas).  Any  form  or  mixture  of  gas  produced  in  refineries  by  distillation,  cracking, 
reforming,  and  other  processes.  The  principal  constituents  are  methane,  ethane,  ethylene,  butane, 
butylene,  propane,  propylene,  etc.  Still  gas  is  reported  for  petrochemical  feedstock  use  and  refinery  fuel 
use. 

•  Petrochemical  Feedstock  Use— Includes  all  refinery  streams  which  are  used  by  chemical  or 
rubber  manufacturing  operations  for  further  processing,  less  the  amount  of  such  streams 
returned  to  the  source  refinery.  Finished  petrochemical  products  are  not  included.  For  example, 
polyethylene,  butadiene,  etc.  are  considered  petrochemical  products;  therefore,  only  their 
feedstock  equivalents  are  included. 

•  Fuel  Use— All  other  still  gas. 

Strategic  Petroleum  Reserve  (SPR).  Stocks  (currently,  only  crude  oil)  maintained  by  the  Federal 
Government  for  use  during  periods  of  major  supply  interruption. 

Unfinished  Oils.  Includes  all  oils  requiring  further  processing,  except  those  requiring  only  mechanical 
blending. 

Unfractionated  Stream.  Mixtures  of  unsegregated  natural  gas  plant  liquid  components  excluding 
those  included  in  plant  condensate.  This  product  is  extracted  from  natural  gas. 

Wax.  A  solid  or  semi-solid  material  derived  from  petroleum  distillates  or  residues  by  such  treatments 
as  chilling,  precipitating  with  a  solvent,  or  de-oiling.  It  is  a  light-colored,  more-or-less  translucent 
crystalline  mass,  slightly  greasy  to  the  touch,  consisting  of  a  mixture  of  solid  hydrocarbons  in  which  the 
paraffin  series  predominates.  Includes  all  marketable  wax  whether  crude  scale  or  fully  refined.  The 
three  grades  reported  are  microcrystalline,  crystalline— fully  refined,  and  crystalline — other.  The 
conversion  factor  is  280  pounds  per  42-gallon  barrel. 

•  Microcrystalline  Wax— Wax  extracted  from  certain  petroleum  residues  having  a  finer  and  less 
apparent  crystalline  structure  than  paraffin  wax  and  having  the  following  physical  charac- 
teristics: 

Penetration  at  77°  F.  (D-1321)— 60  maximum. 
Viscosity  at  210°  F.  in  Saybolt  Universal  Seconds  (SUS) 

(D-88)— 60  SUS  (10.22  centistokes)  minimum  to  150 

SUS  (31.8  centistokes)  maximum. 
Oil  content  (D-721)— 5  percent  minimum. 

•  Crystalline-Fully  Refined  Wax— A  light-colored  paraffin  wax  having  the  following  charac- 
teristics: 

Viscosity  at  210°  F. 

(D-88)— 59.9  SUS  (10.18  centistokes)  maximum. 
Oil  Content  (D-721)— 0.5  percent  maximum. 
Other  +20  color,  Saybolt  minimum. 

•  Crystalline-Other  Wax— A  paraffin  wax  having  the  following  characteristics: 

Viscosity  at  210°  F.  (D-88)— 59.9  SUS  (10.18  centistokes)  maximum. 
Oil  Content  (D-721)— 0.51  percent  minimum  to  15  percent  maximum. 

Western  Hemisphere.  That  half  of  the  earth  that  includes  North  and  South  America  and  the 
surrounding  waters. 
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Bureau  of  Mines  Petroleum  Refining  Districts  and  PAD 
Districts 


Refining  District 

East  Coast— District  of  Columbia  and  the  States  of  Maine,  New  Hampshire,  Vermont,  Massachusetts, 
Rhode  Island,  Connecticut,  New  Jersey,  Delaware,  Maryland,  Virginia,  North  Carolina,  South 
Carolina,  Georgia,  Florida,  and  the  following  counties  of  the  State  of  New  York:  Cayuga,  Tompkins, 
Chemung  and  all  counties  east  and  north  thereof.  Also  the  following  counties  in  the  State  of 
Pennsylvania:  Bradford,  Sullivan,  Columbia,  Montour,  Northumberland,  Dauphin,  York,  and  all 
counties  east  thereof. 

Appalachian  #1— The  State  of  West  Virginia,  those  parts  of  the  States  of  Pennsylvania  and  New  York 
not  included  in  the  East  Coast  District. 


Appalachian  #2— The  following  counties  of  the  State  of  Ohio:  Erie,  Huron,  Crawford,  Marion, 
Delaware,  Franklin,  Pickaway,  Ross,  Pike,  Scioto,  and  all  counties  east  thereof. 

Indiana— Illinois— Kentucky— The  States  of  Indiana,  Illinois,  Kentucky,  Tennessee,  Michigan,  and 
that  part  of  the  State  of  Ohio  not  included  in  the  Appalachian  District. 

Minnesota— Wisconsin— North  and  South  Dakota— The  States  of  Minnesota,  Wisconsin,  North 
Dakota,  and  South  Dakota. 

Oklahoma— Kansas— Missouri— The  States  of  Oklahoma,  Kansas,  Missouri,  Nebraska,  and  Iowa. 


Texas  Inland— The  State  of  Texas  except  the  Texas  Gulf  Coast  District. 

Texas  Gulf  Coast— The  following  counties  of  the  State  of  Texas:  Newton,  Orange,  Jefferson,  Jasper, 
Tyler,  Hardin,  Liberty,  Chambers,  Polk,  San  Jacinto,  Montgomery,  Harris,  Galveston,  Waller,  Fort 
Bend,  Brazoria,  Wharton,  Matagorda,  Jackson,  Victoria,  Calhoun,  Refugio,  Aransas,  San  Patricio, 
Nueces,  Kleberg,  Kenedy,  Willacy,  and  Cameron. 

Louisiana  Gulf  Coast— The  following  Parishes  of  the  State  of  Louisiana:  Vernon,  Rapides,  Avoyelles, 
Pointe  Coupee,  West  Feliciana,  East  Feliciana,  Saint  Helena,  Tangipahoa,  Washington,  and  all 
Parishes  south  thereof.  Also  the  following  counties  of  the  State  of  Mississippi:  Pearl  River,  Stone, 
George,  Hancock,  Harrison,  and  Jackson.  Also  the  following  counties  of  the  State  of  Alabama:  Mobile 
and  Baldwin. 

North  Louisiana— Arkansas— The  State  of  Arkansas  and  those  parts  of  the  States  of  Louisiana, 
Mississippi,  and  Alabama  not  included  in  the  Louisiana  Gulf  Coast  District. 

New  Mexico— The  State  of  New  Mexico. 


Rocky  Mountain— The  States  of  Montana,  Idaho,  Wyoming,  Utah,  and  Colorado. 


West  Coast-The  States  of  Washington,  Oregon,  California,  Nevada,  Arizona,  Alaska,  and  Hawaii. 
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1  San  Antonio 
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Note  1.1  EIA-64:  Natural  Gas  Liquids  Operations  Report 

Background 

The  EIA-64,  "Natural  Gas  Liquids  Operations  Report"  evolved  from  a  survey  designed  and  conducted 
by  the  United  States  Geological  Survey  beginning  in  1911.  This  form  collects  data  on  the  production  and 
storage  of  natural  gas  plant  liquids  at  natural  gas  processing  plants  and  fractionators. 

Description  of  Survey 
Universe 

The  universe  includes  all  operators  of  facilities  designed  to:  (1)  extract  liquid  hydrocarbons  from 
natural  gas  streams  (natural  gas  processing  plants);  (2)  separate  a  combined  products  liquid 
hydrocarbon  stream  into  its  component  products,  i.e.  propane,  butane,  natural  gasoline,  etc.  (fractiona- 
tors); or  (3)  store  the  liquid  hydrocarbon  output  of  plants  and  fractionators. 

The  mailing  list  is  automated.  It  is  maintained  by  matching  periodically  with  the  LP  Gas  Almanac 
listings  (including  supplements)  and  the  Oil  and  Gas  Journal  Processing  Plant  Survey  listings,  and  by 
making  changes  reported  by  the  respondents. 

Information  Collected 

The  data  are  submitted  monthly  by  facility  and  include  all  products  that  the  company  controls  through 
possession,  regardless  of  ownership.  The  main  items  of  information  collected  by  the  EIA-64  are  shown 
by  the  example  of  the  form  presented  below. 

Collection  Methods 

Completed  reports  are  required  to  be  postmarked  20  days  following  the  last  day  of  the  report  month. 
Follow-up  telephone  calls  are  made  to  nonrespondents  in  order  to  collect  data  before  publication  of  the 
aggregated  data. 

Imputing  Missing  Data 

Imputation  is  performed  only  for  companies  that  submitted  a  report  in  the  previous  month.  For  such 
companies,  previous  monthly  values  are  used  for  current  values.  The  previous  month's  ending  stocks 
value  is  used  for  both  the  current  month's  beginning  stocks  and  the  current  month's  ending  stocks.  The 
value  of  shipments  is  adjusted  to  balance  stock  level,  production,  receipts,  plant  fuel  use,  and  losses.  In 
the  event  that  the  previous  month's  data  were  estimated,  the  respondent  is  contacted  and  requested  to 
submit  estimates,  if  necessary,  to  be  followed  by  a  resubmission  of  actual  data. 

Response  Rates 

The  initial  response  rate  averages  85  percent,  with  a  final  response  averaging  98  percent  as  a  result  of 
telephone  follow-up  procedures. 

Data  Processing 

Upon  receipt,  the  reports  are  reviewed  for  identification  section  omissions,  duplicate  submissions,  and 
identification  information  changes.  The  data  are  then  entered  and  edited.  The  edit  program  includes 
checks  for  invalid  data  entry  codes,  range  checks  for  current-month  to  previous-month  changes 
(absolute  and  relative),  arithmetic  calculation  errors,  line  balancing  errors,  etc.  Telephone  calls  are 
made  to  respondents  to  resolve  questions. 


Note  1.2  EIA-87,  88,  89  and  90:  Joint  Petroleum  Reporting 
System 

Background 

The  Joint  Petroleum  Reporting  System  (JPRS)  comprises  four  surveys:  the  "Refinery  Report"  (EIA- 
87);  the  "Bulk  Terminal  Stocks  Report"  (EIA-88);  the  "Pipeline  Products  Report"  (EIA-89);  and  the 


E-2 


'" 

-* 

01 

J2  o  £ 

. 

X; 

o 

o 

8?  § 
w£5 

£ 

. 

;> 

Is 

>  o 

O    (J) 

5.  T 

a  o 

<  z 

ii  a 

V 

3 

o 

I 

1 

X 

::::: 

^ 

c 

TT5 

O 

•u 

D 

C    "q>     OJ 

„ 

o 

5    3" 
a.  u-  ^ 

— 

>< 

1       ° 

w 

£ 

,_ 

o 

3 

>< 

- 

o 

O 

^ 

1— 1 

CD 

□ 

L- 

■ 

Report  Type 
tton  Number 

(Last  Day  ol 
rting  MonthI 

ant  Location 
rt  X  in  Block 
Plant  Name 

"Jo 

E  I 
u 

H 

X 

(ifica 

Ddte 
Hepo 

ol  PI 

o 

any  Iden 
Repon 

ip  Code 
mission. 

c 

OJ 

E 
a 

> 
c 
"aj 

QC 

CT 

X 

1               1 

01 

u                           or 

!;!•' 

" 

' ' 

<                            - 

cn  •- 

v 

2  £ 

£ 

X 

l/l  u. 

w      C     — 

s 

X 

,-          LL. 

U_ 

i/i 

c 

_g 

c 

"co 
U 

<N 

2   tj£ 

ill 

O  O  2 

p_ 

: 

^_ 

£ 

O 

•■■ 

0) 

s 

ro 

«     0>£ 

3.Ec 
a  5  o 

; 

■g 

m 

5 

: 

o 

C 

So5 

: 

g 

: 

C 

u   C 

CO 

■:■;. 

■  . 

c                  P 

o  2 

£ 

9V 
inistratio 

ions  Rap 

*  c 

a 
O 

5 

ro 

it! 

3 

1 

'[ 

X 

IS  o 

c 

ment  of  Ener 
rmation  Adm 
BG086  Forstl 
DC   20585 

iquids  Operat 

s  I 

a  -= 
I  8 

o 

u 
ro 

T3 

C 
ro 

■:  ■: 

CD    O 

§ 

1 

•s 

part 
Info 

tion 

86   L 

c 
ro 

a. 

: : : 

■ 

**- 

°    o>  to    s         _ 

5  *t. 

c 

is 

o 

_ 

, 

m 

in 

(O 

3 

s 

CO 

en 

o 

r* 

r^j 

n 

LO 

■ 

C*3 

rsj 

.   ST       *         « 

5  <5 

-  £ 

m 

'T 

ro 

m 

CO 

a 

a 

rN 

ro 

m 

n 

LO 

US 
Ene 

Mail 
Was 

Natun 

a 

■" 

rj 

CN 

CN 

CM 

f  J 

CN 

CN 

rj 

CN 

— 

— 

•- 

— 

o 

; 

CN 

[N 

m 

■»T 

Ol 

OJ 

(J 

o 

0- 

c  - 

fX 

**3 

ro 

E 

2 

i 

a 
u 

3 

TD 

O 
Ot 

5 

£?£ 

2 

s 

fO 

z 

c 
o 

1/5 

D 
■D 
O 

S3 

c 

LU 

■it 

C 

X 

0 

a 

5 

a; 
c 

X 

a. 
& 

c 

SJ 

c 

c 

s 

C 

cc 
E 

0 

z 

■I) 

c 
in 
"5 

CD 
a> 

o 

2 

c 

o 
ci 
4 

c 
3 

OJ 

c 

3 

c 

s 

a 

cu 

c 

a 

(0 

t3 
<6 

Q. 

> 
rx 

91 

■D 
C 
CO 

> 

> 
O 

c 

3j 

ID 

c 
o 
(J 

c 
en 

Cl 

«D 
T3 

m 

i 

o 
c 

c 

to 

o 

c 
o 

> 

< 

•o 

Ij 
C 

C 

LI 

O 

3 

D 

r 
c 

8 

■a 

s 

c 

-C 

c 

o 

% 

o 

c 

I: 
a 
to 
«? 

■t) 

i 

1' 
3 
U. 

0J 

a 

> 
i— 

rQ 

a 
ro 

8 

>■ 

h- 

c 

s 

o 
a> 

CD 

C 

aj 

o 

6 

D 
■i) 

Q 

^.   o 

o    j= 

il 

5 

< 

U 

t 

i 

CO 

o 
> 

O 

OJ 

i 

o 

r 

"Crude  Oil  Stocks  Report"  (EI A-90).  This  group  of  forms  collects  data  on  petroleum  refinery  operations 
and  on  storage  of  crude  oil  and  petroleum  products.  The  origins  of  JPRS  lie  in  the  voluntary  petroleum 
reporting  systems  instituted  by  the  Bureau  of  Mines  (BOM)  soon  after  it  was  established  as  a  part  of  the 
Department  of  the  Interior  in  May  1910. 

Description  of  Survey 

Universe 

The  respondent  universe  of  each  JPRS  survey  is  defined  as  follows: 

EIA-87:  All  petroleum  refineries  and  plants  producing  finished  motor  gasoline  through  the 
mechanical  blending  of  liquids  which  are  operated  or  controlled  in  the  50  States,  the  District  of 
Columbia,  Puerto  Rico,  the  Virgin  Islands,  Hawaiian  Foreign  Trade  Zone,  and  Guam. 

EI  A-88:  All  bulk  terminal  facilities  in  the  50  States  and  the  District  of  Columbia,  Puerto  Rico,  and  the 
Virgin  Islands  that  (a)  have  total  bulk  storage  capacity  of  50,000  barrels  or  more  and/or  (b)  receive 
petroleum  products  by  tanker,  barge,  or  pipeline  regardless  of  ownership  of  the  material. 

EIA-89:  All  products  pipeline  companies  that  carry  petroleum  products  (including  interstate, 
intrastate  and  intracompany  pipelines)  in  the  50  States  and  the  District  of  Columbia. 

EI  A-90:  Crude  oil  pipeline  companies  (gathering  and  trunk  pipeline  companies),  crude  oil  producers, 
terminal  operators,  storers  of  crude  oil,  and  companies  transporting  Alaskan  crude  oil  by  water  (in 
excess  of  1,000  barrels),  regardless  of  ownership  in  the  50  States  and  the  District  of  Columbia. 

The  list  of  respondents  is  kept  current  by  checking  for  new  respondents  in  the  Oil  and  Gas  Journal 
weekly  magazine;  newspaper  articles;  the  Office  of  Resource  Applications  publication  "Trends  in 
Refinery  Capacity  &  Utilization;"  the  Office  of  Refinery  Operations  (E  RA)  list  of  U.S.  Refiners;  and  the 
annual  survey  EIA-177  "Capacity  of  Petroleum  Refineries." 

Information  Collected 

The  main  items  of  information  collected  by  EIA-87,  are  shown  by  the  example  presented  below.  The 
EIA-88  and  EIA-89  collect  data  on  petroleum  product  stocks.  The  EIA-90  collects  data  on  crude  oil 
stocks  and  crude  oil  used  directly  as  fuel. 

Collection  Methods 

The  data  for  the  JPRS  surveys  are  collected  on  a  monthly  basis.  Completed  forms  are  required  to  be 
postmarked  by  the  20th  day  following  the  report  month.  Telephone  follow-up  calls  are  made  to 
nonrespondents  in  order  to  collect  data  before  publication  deadline.  An  automated  mailing  list  is 
maintained  and  is  used  to  monitor  receipt  of  the  forms. 

Imputing  Missing  Data 

Imputation  is  performed  only  for  companies  that  submitted  a  report  in  the  previous  month.  For  these 
companies,  the  previous  monthly  values  are  used  for  current  values.  The  previous  month's  ending  stocks 
value  is  used  for  both  the  current  month's  beginning  stocks  and  the  current  month's  ending  stocks.  The 
value  of  shipments  is  adjusted  to  balance  stock  level,  production  receipts,  and  losses.  In  the  event  that 
previous  month's  data  were  estimated,  the  respondent  is  contacted  and  requested  to  submit  estimates  if 
necessary,  to  be  followed  by  a  resubmission  of  actual  data. 

Response  Rates 

As  of  the  filing  deadline,  the  response  rate  of  the  JPRS  respondents  is  over  90  percent.  All  companies 
that  have  not  responded  are  contacted  by  telephone.  Although  data  are  taken  by  telephone  to  expedite 
processing,  a  certified  submission  is  still  required.  Thirty  calendar  days  after  the  report  month,  data  for 
companies  that  still  fail  to  file  the  form  are  estimated  based  on  prior  month's  data.  Names  of  companies 
that  fail  to  file  for  two  consecutive  months  are  forwarded  to  DOE  for  further  noncompliance  action. 
Final  response  rate  is  100  percent. 
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SECTION  6.         REFINERY  STOCKS.  RECEIPTS.  INPUTS.  PRODUCTION.  SHIPMENTS  ANO  REFINERY  FUEL  USE  AND  LOSSES 

(Thousands  of  Barrels  of  42  Gallons) 

ITEM  DESCRIPTION 

PRO 
UCT 
CODE 

STOCKS 

BEGINNING 

OF 

MONTH 

RECEIPTS 

DURING 
MONTH 

8 

DURING 

MONTH 

PRODUCTION 

DURING 
MONTH 

SHIPMENTS 
OUfiING 

MONTH 

E 

REINERV 

FUEIUSE 

AND  LOSSES 

OURING 
MONTH 

STOCKS 
END  OF 

MONTH 

G 

Crude  oil  Oncl    lease  condensate) 
Total  (sum  o(  codes  010  and  020) 

050 

X 

Domestic  lincl.  Alaskan) 

010 

s 

X 

X 

X 

A 

%      - 

Foreign 

020 

X 

X 

X 

X 

X 

5      i 

Alaskan 

011 

S" 

X 

V 

V 

V  " 

V     '.": 

Products  of  natural  gas  proc    plants 
Ethane 

110 

X 

Propane 

231 

X 

Ethane-propane  mixtures 

241 

X 

Isobutane 

233 

X 

Normal  butane 

235 

X 

Other  butanes 

236 

X 

Butane  ■  propane  mixtures 

234 

X 

Natural  gasoline  and  isopentane 

220 

X 

Plant  condensate 

210 

X 

Unfractionated  stream 

227 

X 

Other  hydrocarbons  and  hydrogen 

090 

X 

Alcohol 

091 

X 

Unfinished  oils 

812 

Gasoline 

Finished  leaded,  motor 

132 

Finished  unleaded,  motor 

133 

Blending  components .  motor 

134 

Gasohol 

135 

Finished  aviation 

111 

Blending  components,   aviation 

112 

bpeoal  naphtnas  (solvents! 

051 

Jet  fuel 

Naphtha  type 

211 

Kerosene-type 

213 

Kerosene  lincl    range  oil  1 

311 

Distillate  fuel  oil    Less  No  4 

412 

No.  4  fuel  oil 

414 

Residual  fuel  oil 

511 

Lubricating  oils 
Bright  stock 

853 

Neutral 

855 

Other 

859 

Asphalt 

900 

Wax 

Microcrystalline 

061 

Crystalline  fully  refined 

071 

Crystalline-other 

081 

Petroleum  coke 
Marketable 

021 

Catalyst 

022 

wamk 

EVSJL.  :,.■■.: 

Road  oil 

031 

Still  gas 

Petrochemical  feedstock  use 

042 

Other  use 

044 

Ethane  and/or  ethylene 

Petrochemical  leedstock  use 

612 

Other  use 

652 

Propane  and/or  propylene: 

Petrochemical  feedstock  use 

613 

Other  use 

653 

Butane  and/or  burylene 

Petrochemical  feedstock  use 

614 

Other  use 

654 

Butane-propane  mixtures 

Petrochemical  leedstock  use 

616 

Other  use 

656 

Isobutane  petrochemical  feedstock  use 

615 

Naphtha  —  less  than  400°  end-point 
Petrochemical  feedstock  use 

822 

Other  oils -over  400°  end-point 
Petrochemical  feedstock  use 

824 

Other  finished  products 
Non    fuel  use 

097 

Fuel   Use 

098 

Overage  (Inputs)  or  shortage  (production! 

911 

mm 

•"■Jk     •'•' 

X 

X 

..  kvfia 

TOTAL 

999 

**,-..*: 

X    . 
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Note  1.3  EIA-161,  162,  163,  164  and  165:  Weekly  Petroleum 
Reporting  System 

Background 

The  Weekly  Petroleum  Reporting  System  (WPRS)  comprises  five  surveys:  the  "Refinery  Report" 
(EIA-161);  the  "Bulk  Terminal  Stocks  Report"  (EIA-162);  the  "Pipeline  Product  Stock  Report"  (EIA- 
163);  the  "Crude  Oil  Stocks  Report"  (EIA-164);  and  the  "Imports  Report"  (EIA-165). 

The  EIA  weekly  reporting  system  was  designed  to  collect  data  similar  to  those  collected  under  the 
monthly  Joint  Petroleum  Reporting  System(JPRS)  (See  Note  1.2).  In  the  WPRS,  selected  petroleum 
companies  report  weekly  data  to  EIA  on  crude  oil  and  petroleum  product  stocks,  refinery  inputs  and 
production,  and  crude  oil  and  petroleum  product  imports.  On  the  Forms  EIA-161  through  EIA-164, 
companies  report  data  on  a  custody  basis.  On  the  Form  EIA-165,  the  importer  of  record  reports  each 
shipment  entering  the  United  States.  Current  weekly  data  and  the  most  recent  monthly  data  from  the 
JPRS  are  used  to  estimate  the  published  weekly  totals. 


Description  of  Survey 


Universe 

The  sample  of  companies  that  report  weekly  in  the  WPRS  was  selected  from  the  universe  of  companies 
that  report  monthly  in  either  the  JPRS  system  or  the  ERA-60  system  (for  imports).  All  sampled 
companies  report  data  only  for  facilities  in  the  50  States  and  the  District  of  Columbia. 

The  sampling  frame  for  each  weekly  survey  is  defined  as  follows: 

EIA-161:  Uses  the  EIA-87  universe,  which  includes  all  petroleum  refineries  in  the  United  States  and 
its  territories,  industrial  facilities  that  have  crude  oil  distillation  capacity  and  produce  some  refined 
petroleum  products,  and  bulk  terminals  that  blend  motor  gasoline. 

EIA-162:  Uses  the  EIA-88  universe,  which  includes  all  bulk  terminal  facilities  in  the  Uited  States  and 
its  territories  that  have  total  bulk  storage  capacity  of  50,000  barrels  or  more,  or  that  receive  petroleum 
products  by  tanker,  barge,  or  pipeline. 

EIA-163:  Based  on  the  EIA-89  universe,  which  includes  all  petroleum  product  pipeline  companies  in 
the  United  States  and  its  territories  that  transport  refined  petroleum  products,  including  interstate, 
intrastate  and  intracompany  pipeline  movements.  Pipeline  companies  that  only  transport  natural  gas 
liquids  are  not  included  in  the  EIA-163  frame.  Only  those  pipeline  companies  which  transport  products 
covered  in  the  weekly  survey  are  included. 

EIA-164:  Uses  the  EIA-90  universe,  which  consists  of  all  trunk  pipeline  companies  in  the  United 
States  and  its  territories  which  transport  crude  oil,  all  refining  companies,  all  crude  oil  producers,  all 
terminal  operators,  and  all  storers  of  1,000  barrels  or  more  of  crude  oil. 

EIA-165:  Uses  the  E  RA-60  universe,  which  includes  all  importers  of  record  of  crude  oil  and  petroleum 
products  into  the  United  States  and  Puerto  Rico. 

Sampling 

The  sampling  procedure  used  for  the  weekly  system  is  the  cut-off  method.  In  the  cut-off  method, 
companies  are  ranked  from  largest  to  smallest  on  the  basis  of  the  quantities  reported  during  some 
previous  period.  Companies  are  chosen  for  the  sample  beginning  with  the  largest  and  adding  companies 
until  the  total  sample  covers  about  90  percent  of  the  total  for  the  previous  time  period. 

Collection  Methods 

Data  are  collected  by  mail,  mailgram,  telephone,  Telex,  and  Telefax  on  a  weekly  basis.  All  canvassed 
firms  and  terminal  operating  companies  must  file  by  5:00  p.m.  on  the  Monday  following  the  close  of  the 
report  period,  7  a.m.  Friday.  During  the  processing  week,  company  corrections  of  the  prior  week's  data 
are  also  entered. 
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Formula  and  Calculations 

After  the  company  reports  have  been  checked  and  entered  into  the  weekly  data  base,  ratio  estimates  of 
the  weekly  totals  are  calculated  from  the  reported  data. 

First,  the  current  week's  data  for  a  given  product  reported  by  companies  in  that  region  are  summed. 
(Call  this  weekly  sum,  Ws)  Next,  the  most  recent  month's  data  for  the  product  reported  by  those  same 
companies  are  summed.  (Call  this  monthly  sum,  Ms).  Finally,  let  Mt  be  the  sum  of  the  most  recent 
month's  data  for  the  product  as  reported  by  all  companies.  Then,  the  current  week's  ratio  estimate  for 
that  product  for  all  companies  is  given  by. 

Wt     Ms     Ws 
This  procedure  is  used  directly  to  estimate  total  weekly  inputs  to  refineries  and  production. 

To  estimate  stocks  of  finished  products,  the  preceding  procedure  is  followed  separately  for  refineries, 
bulk  terminals,  and  pipelines.  Total  estimates  are  formed  by  summing  over  establishment  types. 

Weekly  imports  data  are  highly  variable  on  a  company-by-company  basis  or  a  week-by-week  basis. 
Under  such  conditions,  the  ratio  method  is  known  to  result  in  large  errors.  Hence,  a  number  of  other 
procedures  for  estimating  weekly  imports  were  considered.  The  average  ratio  method  was  selected  for 
estimating  imports  because  it  produces  estimates  that  were  close  to  benchmark  values  computed  from 
monthly  data.  Estimates  are  obtained  using  the  ratio  method,  but  with  each  company  in  turn  omitted 
from  the  sample.  These  estimates  are  then  averaged  to  obtain  the  average  ratio  estimate. 

Imputing  Missing  Data 

The  ratio  method  of  estimation  automatically  imputes  for  nonresponse.  Data  from  companies  that  do  not 
respond  are  excluded  from  both  the  weekly  and  the  monthly  totals  for  the  sampled  companies. 

Response  Rates 

The  response  rate  as  of  the  day  after  the  filing  deadline  is  about  80  percent  for  the  EIA-161;  75  percent 
for  the  EIA-162;  95  percent  for  the  EIA-163;  80  percent  for  the  EIA-164;  and  greater  than  95  percent 
for  the  EIA-165.  However,  more  forms  are  received  the  next  day,  bringing  the  final  response  rates  up. 
Late  respondents  are  contacted  by  telephone.  Nearly  all  of  the  major  companies  report  on  time.  The 
nonresponse  rate  for  the  published  estimates  is  usually  between  2  percent  and  5  percent. 


Note  1.4  EIA-170:  Tanker  and  Barge  Shipments  of  Crude  Oil 
and  Petroleum  Products  Between  Districts 

Background 

The  EIA-170  survey  collects  data  for  calculation  of  monthly  petroleum  supply  and  disposition  figures 
on  U.S.  and  PAD  District  levels. 


Instrument  and  Design 

This  form  is  designed  to  collect  data  on  total  movements  by  tanker  and  barge  of  crude  oil  and  petroleum 
products  between  PAD  Districts  or  between  PAD  Districts  and  the  Panama  Canal,  by  shipping  State 
and  receiving  State. 

Universe 

The  respondent  universe  of  the  EIA-170  consists  of  all  known  companies  and  plants  that  have  custody  of 
crude  oil  and  petroleum  products  transported  by  tanker  and  barge  between  PAD  Districts  or  between 
PAD  Districts  and  the  Panama  Canal.  There  are  currently  about  60  respondents. 
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Collection  Methods 

Survey  data  are  collected  by  mail  every  month.  The  filing  deadline  is  the  20th  calendar  day  of  the  month 
following  the  report  period.  The  response  rate  as  of  the  filing  deadline  is  about  98  percent.  Late 
respondents  are  contacted  by  telephone.  All  responses  are  processed  each  month  before  release  of  the 
data  for  publication. 


Note  1.5  ERA-60:  Reports  of  Oil  Imports  into  the  United 
States  and  Puerto  Rico 

Background 

The  "Report  of  Oil  Imports  into  the  United  States  and  Puerto  Rico"  (ERA-60)  survey  was  designed  by 
the  Economic  Regulatory  Administration  (ERA)  of  the  Department  of  Energy  to  collect  data  on  port  of 
entry,  country  of  origin,  destination,  and  quantity  of  imported  crude  oil  and  petroleum  products,  as  well 
as  sulfur  content  and  API  gravity.  All  licensed  importers  and  importers  of  record  are  required  to  report. 
The  "Shipments  of  Refined  Products  from  Puerto  Rico  to  the  United  States"  (P-133-M-0)  survey  was 
designed  to  collect  data  on  imports  to  the  United  States  that  are  not  covered  by  the  ERA-60. 

Universe 

The  monthly  submission  of  Form  ERA-60  and  P-133-M-0  is  required  by  all  licensed  importers  and 
importers  of  record  into  the  United  States  and  Puerto  Rico.  The  respondent  universe  consisted  of 
approximately  750  firms  as  of  June  30,  1981.  The  respondent  universe  for  these  surveys  is  updated 
whenever  an  import  license  is  granted  by  the  Office  of  Oil  Imports  of  the  ERA. 

Collection  Methods 

The  survey  data  are  collected  by  mail  each  month.  It  is  mandatory  for  each  respondent  to  file  the 
ERA-60/P-133-M-O  by  the  15th  working  day  of  the  month  following  the  reporting  period. 
Resubmissions  are  received  frequently  and  are  processed  when  received. 

Response  Rates 

In  December  1980,  the  survey  had  a  response  rate  of  92  percent  by  the  filing  deadline.  The  universe  was 
640  at  that  time.  (Because  this  is  a  dynamic  survey,  the  universe  is  constantly  changing.)  Standard 
followup  of  nonrespondents  is  made  to  insure  that  all  reports  are  received,  since  data  are  not  imputed  for 
nonrespondents.  Response  rate  is  generally  98-99%  by  the  time  the  data  are  first  published.  Revised 
publications  are  not  generated  as  standard  operating  procedure.  The  ERA-60  file  is  never  closed; 
resubmissions  are  constantly  received  and  processed. 


Note  1.6  Census  Import  (IM-145)  and  Export  (EM-522  and 
EM-594)  Tabulations 

The  foreign  trade  statistics  program,  conducted  by  the  Bureau  of  the  Census,  involves  compilation  and 
dissemination  of  a  large  body  of  data  relating  to  the  imports  and  exports  of  the  United  States. 

Import  Statistics 

Coverage 

The  import  statistics  reflect  both  government  and  nongovernment  imports  of  merchandise  from  foreign 
countries  into  the  U.S.  Customs  territory  (includes  the  50  States,  the  District  of  Columbia,  and  Puerto 
Rico),  without  regard  to  whether  or  not  a  commercial  transaction  is  involved.  In  general,  the  statistics 
record  the  physical  movement  of  merchandise  into  the  United  States  from  foreign  countries,  with  the 
exception  of  the  following  types  of  transactions  that  are  excluded  from  the  statistics: 
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1.  Merchandise  shipped  in  transit  through  the  United  States,  when  documented  with  Customs  as  an 
intransit  movement. 

2.  Shipments  between  the  United  States  and  Puerto  Rico,  the  Virgin  Islands,  Guam,  American  Samoa, 
and  other  U.S.  possessions;  shipments  between  any  of  these  outlying  areas;  and  imports  into  U.S. 
possessions  from  foreign  countries. 

3.  U.S.  merchandise  returned  by  U.S.  Armed  Forces  for  their  own  use. 

Source  of  Import  Information 

The  official  U.S.  import  statistics  are  compiled  by  the  Bureau  of  the  Census  from  copies  of  the  import 
entry  and  warehouse  withdrawal  forms  that  importers  are  required  by  law  to  file  with  Customs  officials 
(Customs  Forms  7501-  7505). 

Imported  petroleum  is  reported  as  "Imports  for  Consumption."  Imports  for  consumption  are  a 
combination  of  entries  for  immediate  consumption  and  withdrawals  from  warehouses  for  consumption. 
With  certain  exceptions  as  indicated  above,  these  data  generally  reflect  the  total  of  commodities  entered 
into  U.S.  consumption  channels. 

Country  and  Area  of  Origin 

The  country  reported  in  the  statistics  as  the  country  of  origin  is  defined  as  the  country  where  the 
merchandise  was  grown,  mined,  or  manufactured.  In  instances  where  the  country  of  origin  cannot  be 
determined,  the  transactions  are  credited  to  the  country  of  shipment. 


Export  Statistics 
Coverage 

The  export  statistics  reflect  both  government  and  nongovernment  exports  of  domestic  and  foreign 
merchandise  from  the  U.S.  Customs  territory  (includes  the  50  States,  the  District  of  Columbia,  and 
Puerto  Rico)  to  foreign  countries,  without  regard  to  whether  or  not  the  exportation  involves  a 
commercial  transaction.  In  general,  the  statistics  record  the  physical  movement  of  merchandise  out  of 
the  United  States  to  foreign  countries,  with  the  exception  of  the  following  types  of  transactions: 

1.  Shipments  between  the  United  States  and  Puerto  Rico,  the  Virgin  Islands,  Guam,  American  Samoa, 
and  other  U.S.  possessions;  between  any  of  these  outlying  areas;  and  shipments  from  U.S.  Possessions  to 
foreign  countries. 

2.  Merchandise  shipped  in  transit  through  the  United  States  from  one  foreign  country  to  another,  when 
documented  as  such  with  U.S.  Customs. 

3.  Bunker  fuels  and  other  supplies  and  equipment  for  use  on  departing  vessels,  planes,  or  other  carriers 
engaged  in  foreign  trade. 

Source  of  Export  Information 

The  official  U.S.  export  statistics  are  compiled  by  the  Bureau  of  the  Census  primarily  from  copies  of 
Shipper's  Export  Declarations.  Shipper's  Export  Declarations  are  required  to  be  filed  with  Customs 
officials,  except  when  qualified  exporters  have  been  authorized  to  cubmit  data  in  the  form  of  magnetic 
tape,  punched  cards,  or  monthly  Shipper's  Summary  Export  Declarations  directly  to  the  Bureau  of  the 
Census. 

Country  and  Area  of  Destination 

The  country  of  destination  is  defined  as  the  country  of  ultimate  destination  or  the  country  where  the 
goods  are  to  be  consumed,  further  processed,  or  manufactured,  as  known  to  the  shipper  at  the  time  of 
exportation.  If  the  shipper  does  not  know  the  country  of  ultimate  destination,  the  shipment  is  credited  to 
the  last  country  to  which  the  shipper  knows  that  the  merchandise  will  be  shipped  in  the  same  form  as  it 
was  when  exported. 
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Note  2  Estimation 

The  geographic  coverage  of  all  estimates  is  the  50  United  States  and  the  District  of  Columbia,  including 
adjacent  areas  of  the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 


Note  2.1  Supply 

The  components  of  petroleum  supply  are  field  production,  refinery  production,  imports,  stock  with- 
drawal or  addition,  crude  oil  used  directly,  and  losses. 

Field  Production  is  the  sum  of  crude  oil  (including  lease  condensate)  production,  natural  gas 
processing  plant  production,  and  new  supply  (field  production)  of  other  liquids  used  by  refineries. 

Crude  oil  production  is  estimated  based  on  data  received  from  State  conservation  and  revenue 
agencies.  Reports  of  crude  oil  production  from  each  of  the  31  producing  States  are  not  received  until 
several  months  after  the  other  components  of  petroleum  supply  described  in  Explanatory  Note  2.1 
are  available  for  publication.  For  an  explanation  of  the  crude  oil  estimation  procedure  used  until  the 
State  reports  are  complete,  see  Explanatory  Note  2.2. 

Field  production  of  natural  gas  plant  liquids  (NGPL),  including  finished  petroleum  products,  is 
reported  monthly  on  survey  Form  EIA-64,  "Natural  Gas  Liquids  Operation  Report."  Negative 
production  will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the 
amount  of  that  same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product 
during  the  same  month.  For  survey  description  and  other  detail,  see  Explanatory  Note  1.1. 

Field  production  of  natural  gas  plant  liquids  (NGPL),  including  finished  petroleum  products,  is 
reported  monthly  on  survey  Form  EIA-64,  "Natural  Gas  Liquids  Operations  Report."  Negative 
production  will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the 
amount  of  that  same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product 
during  the  same  month.  For  survey  description  and  other  detail,  see  Explanatory  Note  1.1. 

Refinery  Production  of  LRGs,  ethane,  and  finished  petroleum  products  is  reported  monthly  on 
survey  Form  EIA-87,  "Refinery  Report."  Published  production  of  these  products  equals  refinery 
production  minus  refinery  input.  Refinery  production  of  unfinished  oils  and  of  motor  and  aviation 
gasoline  blending  components  appears  on  a  net  basis  under  refinery  input.  Negative  production 
will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the  amount  of  that 
same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product  during  the  same 
month. 

Refinery  production  is  also  reported  weekly  on  survey  Form  EIA-161,  "Refinery  Report."  See 
Explanatory  Notes  1.2  and  1.3  for  survey  descriptions  and  other  detail.  It  should  also  be  noted  that 
refineries  do  not  report  production  of  crude  oil,  natural  gasoline,  isopentane,  unfractionated 
stream,  plant  condensate,  or  other  hydrocarbons  and  alcohol. 

Imports  of  crude  oil  and  petroleum  products  are  reported  monthly  on  Form  ERA-60,  "Report  of 
Oil  Imports  into  the  United  States  and  Puerto  Rico,"  and  Form  P-133-M-0,  "Shipments  of  Refined 
Products  (including  unfinished  oils)  from  Puerto  Rico  to  the  United  States."  In  addition,  the  Census 
Bureau  Tabulation  IM-145  summarizes  import  data  from  Customs  import  declarations  reported 
on  Customs  Forms  7501  and  7505.  The  most  prominent  difference  between  the  EIA  and  Census 
systems  appears  in  imports  of  liquefied  petroleum  gases  (LPG),  where  Census  data  show  a  much 
higher  level  of  imports  than  Energy  Information  Administration  data.  This  occurs  because  the 
ERA-60  respondent  frame  was  built  by  monitoring  importers  of  licensed  products  and  because 
LPGs  are  not  licensed  products.  Therefore,  respondents  that  only  import  LPGs  have  not  been 
identified,  and  do  not  report  these  imports  to  the  Department  of  Energy.  Since  these  importers  are 
required  to  file  form  7501  with  the  U.S.  Customs  Service,  EIA  obtains  data  on  imports  of  LPGs  from 
Census  Tabulation  IM-145.  Additional  data  taken  from  the  IM-145  are  relatively  small  quantities 
of  naphtha  and  kerosene-type  jet  fuels,  distillate  fuel  oils,  and  residual  fuel  oils  withdrawn  from 
bonded  storage  for  use  in  international  trade  and  for  military  o.'fshore  use.  Even  though  these 
duty-free  fuels  are  stored  on  United  States  shores,  they  did  not  enter  the  United  States  for  domestic 
consumption  and  therefore  are  not  included  in  the  ERA-60  reporting  system. 
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Imports  are  also  reported  weekly  on  survey  Form  EIA-165.  "Imports  Report."  Sec  Explanatory 
Notes  1.3,  1.5.  and  1.6  for  survey  descriptions  and  other  detail. 

Stock  Withdrawal  (+)  or  Addition  (-)  is  calculated  by  subtracting  stocks  at  the  end  of  the  month 
from  stocks  at  the  beginning  of  the  month.  (Note:  The  beginning  stocks  of  one  month  are  equal  to  the 

endingstoeksofthe  previous  month.)  A  positive  result  (+)  would  represent  a  withdrawal  from  stocks 
and  an  increase  in  petroleum  supplies  distributed  for  domestic  consumption.  A  negative  result  (-) 
would  represent  a  buildup  of  stocks  and  reduce  petroleum  supplies  distributed  for  domestic 
consumption.  For  survey  forms  used  to  make  stock  withdrawal  or  addition  calculations  sec 
Explanatory  Note  2.4. 

Unaccounted-for  Crude  Oil  is  a  balancing  item  that  represents  the  difference  between  crude  oil 
supply  and  disposition.  Crude  oil  supply  is  the  sum  of  field  production,  imports  and  stock  with- 
drawal or  addition,  less  crude  used  directly  and  losses.  Crude  oil  disposition  is  the  sum  of  exports 
and  refinery  input. 

Unaccounted-for  crude  oil  is  calculated  by  subtracting  crude  oil  supplies  from  crude  oil  disposition. 
A  negative  result  indicates  that  refiners  and  exporters  reported  use  of  more  crude  oil  than  was 
reported  to  have  been  available  to  them.  (This  occurs,  for  example,  when  imports  are  undercounted 
due  to  late  reporting  or  other  problems.)  A  negative  result  would  indicate  that  more  crude  oil  was 
reported  to  have  been  supplied  to  refiners  and  exporters  than  they  reported  used.  This  calculation  is 
performed  for  crude  oil  to  ensure  that  product  supplied  for  crude  oil  is  always  zero. 

Crude  Oil  Used  Directly  and  Losses  is  the  sum  of  crude  oil  losses  at  refineries,  crude  oil  burned  at 
refineries,  and  crude  oil  burned  on  leases.  Crude  oil  losses  and  consumption  at  refineries  are 
reported  on  Form  EIA-87,  "Refinery  Report."  Crude  oil  burned  on  leases  is  reported  on  Form 
EI  A-90,  "Crude  Oil  Stocks  Report."  Crude  oil  burned  on  leases  is  divided  into  two  categories:  crude 
burned  as  residual  fuel  oil  and  crude  burned  as  distillate  fuel  oil.  Crude  burned  on  leases  appears  as 
a  negative  supply  to  crude  oil  (a  reduction  in  crude  oil  supplies)  and  as  a  positive  supply  to  residual 
and  distillate  fuel  oil  (an  increase  to  these  supplies). 


Note  2.2:  Domestic  Crude  Oil  Production 

Data  for  the  Crude  Oil  Production  System  (COPS)  are  reported  to  the  Department  of  Energy  by  each  of 
the  individual  State  conservation  agencies,  which  collect  crude  oil  production  values  for  tax  purposes.  In 
addition,  the  U.S.  Geological  Survey  reports  the  volume  of  crude  oil  that  is  produced  offshore  in 
Federally-owned  waters.  With  the  exception  of  six  State  conservation  agencies,  all  of  these  reports  are 
received  monthly.  After  each  calendar  year,  these  monthly  numbers  are  updated  using  the  annual 
reports  from  the  State  conservaton  agencies  and  the  U.S.  Geological  Survey.  The  six  States  that  do  not 
report  monthly  values  are  Indiana,  New  York,  Ohio,  Pennsylvania,  West  Virginia,  and  Wyoming. 
Monthly  values  are  estimated  for  these  States  using  the  individual  linear  trends  of  their  historical 
annual  crude  oil  production  values. 

There  is  a  time  lag  of  approximately  3  to  4  months  between  the  end  of  the  reporting  month  and  the  time 
when  the  actual  values  are  available  for  this  publication.  In  order  to  provide  more  timely  crude  oil 
production  estimates,  the  Department  of  Energy  has  established  a  series  of  statistical  models  that 
forecast  the  volume  of  crude  oil  production  based  on  the  historical  production  patterns.  The  models  use 
Auto  Regressive  Integrated  Moving  Average  (ARIMA)  to  analyze  series  of  monthly  crude  oil 
production  values  collected  over  several  years. 

In  order  to  provide  detailed  crude  oil  production  information  on  both  the  PAD  District  level  and  for  the 
major  producing  States,  the  total  United  States  crude  oil  production  volume  was  separated  into  nine 
distinct  groupings.  The  nine  different  time  series  are  the  monthly  reported  crude  oil  production 
volumes  for:  (1)  all  the  States  in  PAD  District  1;  (2)  all  the  states  in  PAD  District  2;  (3)  Texas;  (4) 
Louisiana;  (5)  the  States  in  PAD  District  3  excluding  Texas  and  Louisiana;  (6)  all  the  States  in  PAD 
District  4;  (7)  Alaska;  (8)  California;  and  (9)  the  States  in  PAD  District  5  excluding  Alaska  and 
California.  Monthly  data  collected  beginning  in  January  1973  are  used  for  each  of  these  time  series. 
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A  separate  ARIMA  model  is  identified  for  each  time  series.  New  model  parameters  are  estimated 
monthly  for  each  of  these  nine  updated  time  series.  Then,  these  ARIMA  models  are  used  to  forecast 
crude  oil  production  volumes  for  the  month  of  interest.  These  values  are  then  aggregated  into  PAD 
District  and  national  totals.  The  forecasts  made  during  1981  had  an  average  error  of  less  than  0.6 
percent  compared  to  the  monthly  crude  oil  production  volumes  eventually  reported  by  the  States. 


Note  2.3  Disposition 

The  components  of  petroleum  disposition  are  refinery  input,  exports,  and  products  supplied  for 
domestic  consumption. 

Refinery  Inputs  of  crude  oil,  NGPL  and  other  liquids  are  reported  monthly  on  survey  Form 
EIA-87,  "Refinery  Report."  Published  inputs  of  unfinished  oils,  and  motor  and  aviation  gasoline 
blending  components,  equal  refinery  input  minus  refinery  output.  Refinery  inputs  of  finished 
petroleum  products  are  reported  on  a  net  basis  under  refinery  production.  Refinery  inputs  are  also 
reported  weekly  on  survey  Form  EIA-161,  "Refinery  Report."  See  Explanatory  Notes  1.2  and  1.3 
for  survey  description  and  other  details. 

Exports  of  crude  oil  and  petroleum  products  are  compiled  from  Census  Bureau  tabulations  EM522 
and  EM594.  Exports  include  crude  oil  shipments  to  Puerto  Rico,  the  Virgin  Islands,  and  the 
Hawaiian  Foreign  Trade  Zone,  which  are  obtained  from  refinery  receipts  reported  on  Form 
EIA-87. 


Product  supplied  for  each  product  is  calculated  by  summing  field  production  plus  refinery 
production,  plus  imports,  plus  stock  withdrawal  or  minus  stock  addition,  plus  crude  oil  used 
directly  and  losses  (plus  net  receipts  when  calculated  on  a  PAD  District  basis),  minus  refinery 
input,  minus  exports.  This  formula  ensures  that  total  disposition  equals  total  supply.  Products 
supplied  indicates  those  quantities  of  petroleum  products  supplied  for  domestic  consumption. 
Occasionally,  the  result  for  a  product  is  negative  when  total  disposition  of  that  product  exceeds  total 
supply.  Negative  product  supplied  may  occur  for  a  number  of  reasons:  (1)  product  reclassification 
has  not  been  reported,  (2)  misreporting  or  delayed  reporting  of  data,  and  (3)  for  calculations  on  a 
PAD  District  basis,  incomplete  coverage  of  interdistrict  movements  data  compiled  to  calculate  net 
receipts. 


Note  2.4  Stocks 

Primary  stocks  of  crude  oil  are  the  sum  of  ending  stocks  reported  monthly  on  Form  EIA-87,  "Refinery 
Report,"  and  Form  EIA-90,  "Crude  Oil  Stocks  Report."  Crude  oil  held  in  the  Strategic  Petroleum 
Reserve  is  included  unless  otherwise  noted.  Alaskan  crude  oil  in  transit  is  also  included.  Stocks  of  crude 
oil  are  also  reported  weekly  on  Form  161,  "Refinery  Report,"  and  Form  EIA-164,  "Crude  Oil  Stocks 
Report."  Primary  stocks  of  petroleum  products  are  summed  from  data  reported  on  the  Form  EIA-64, 
"Natural  Gas  Liquids  Operations  Report,"  Form  EIA-87,  "Refinery  Report,"  Form  EIA-88,  "Bulk 
Terminal  Stocks  Report,"  and  Form  EIA-89,  "Pipeline  Products  Stocks  Report."  Primary  stocks  of 
petroleum  products  do  not  include  secondary  stocks  held  by  dealers  and  jobbers,  or  stocks  held  by 
consumers.  Petroleum  product  stocks  are  also  reported  weekly  on  Form  EIA-161,  "Refinery  Report," 
Form  EIA-162,  "Bulk  Terminal  Stocks  Report,"  and  Form  EIA-163,  "Pipeline  Products  Stocks 
Report."  For  survey  descriptions  and  other  details  see  Explanatory  Notes  1.1.,  1.2,  and  1.3. 


Note  2.5  Average  Stock  Levels 

The  graphs  displaying  monthly  stock  levels  of  petroleum  products,  crude  oil,  motor  gasoline,  distillate 
fuel  oil,  residual  fuel  oil,  liquified  petroleum  gases  and  ethane,  and  other  products  provide  the  user  with 
recent  data  as  well  as  a  summary  of  data  from  the  most  recent  3  year  period  from  January  through 
December  or  from  July  through  June.  This  summary  takes  the  form  of  an  "average  range"  that  includes 
seasonal  variation  determined  from  a  longer  time  period.  The  average  range  represents  the  historical 
pattern;  it  is  not  a  forecast. 
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These  curves  are  updated  every  6  months  effective  January  lor  July  1  by  basing  the  "average  ranges"  on 
a  more  recent  time  period.  At  that  time,  each  3-year  data  series  will  be  adjusted  by  dropping  the  first  6 
months  and  including  the  most  recent  6  months. 

For  each  data  series,  the  monthly  seasonal  factors  were  estimated  by  means  of  a  seasonal  adjustment 
technique  developed  at  the  Bureau  of  Census  (Census  X-ll).  The  seasonal  factors  were  assumed  to  be 
stable  (i.e.,  unchanging  from  year  to  year)  and  additive  (i.e.,  the  series  is  deseasonalized  by  subtracting 
the  seasonal  factor  for  the  appropriate  month  from  the  reported  stock  levels).  The  intent  of 
deseasonalization  is  to  remove  only  seasonal  variation  from  the  data.  Thus,  a  deseasonalized  series 
would  contain  the  same  trends  and  irregularities  as  the  original  data.  For  crude  oil  stocks,  the  derived 
seasonal  factors  were  very  small  relative  to  crude  oil  stock  levels.  Therefore,  the  seasonal  factors  for 
crude  oil  stock  levels  were  set  to  zero.  The  seasonal  factors  for  total  petroleum  (crude  and  products), 
distillate  fuel  oil,  residual  fuel  oil,  liquefied  petroleum  gases  and  ethane,  and  other  products  were 
derived  using  monthly  data  from  1974-1980.  For  motor  gasoline,  the  seasonal  factors  were  based  on 
monthly  data  from  1975, 1976, 1978, 1979  and  1980.  In  1977,  there  was  virtually  no  seasonal  behavior  in 
motor  gasoline  stocks.  Monthly  stock  levels  stayed  at  the  same  high  level  for  the  entire  year.  In  addition, 
the  seasonal  patterns  in  1973  and  1974  appeared  to  be  different  from  those  in  recent  years.  It  was 
therefore  assumed  that  the  seasonal  patterns  in  1973,  1974,  and  1977  were  not  representative  of  the 
recent  past,  and  these  years  were  not  used  in  the  determination  of  seasonal  patterns  for  motor  gasoline 
stocks.  Because  of  these  differences  in  the  year-to-year  seasonal  fluctuation  of  motor  gasoline,  the 
evidence  for  the  illustrated  seasonal  patterns  for  total  petroleum  (crude  and  products),  crude  oil, 
distillate  fuel  oil,  residual  fuel  oil,  liquefied  petroleum  gases  and  ethane,  and  other  products  is  stronger 
than  is  the  evidence  for  the  illustrated  seasonal  patterns  for  motor  gasoline. 


In  some  cases,  these  seasonal  patterns  do  not  show  a  smooth  transition  from  month  to  month.  For 
example,  the  June  factor  for  residual  fuel  oil  is  slightly  less  than  the  May  and  July  values,  making  a 
bump  in  the  curve.  As  there  is  little  difference  in  the  magnitude  of  these  seasonal  factors,  it  is  possible 
that  this  variation  is  due  to  the  small  number  of  observations  (7  years)  and  the  data  variability. 


< 
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After  seasonal  factors  are  derived,  the  most  recent  3  year  period  (from  January  through  December  or 
from  July  through  June)  is  deseasonalized.  The  average  of  the  deseasonalized  36-month  series 
determines  the  midpoint  of  the  deseasonalized  average  band.  The  standard  error  of  the  deseasonalized 
36  months  is  calculated  adjusting  for  extreme  data  points.  The  width  of  the  "average  range"  is  twice  this 
standard  error. 

The  upper  curve  of  the  "average  range"  is  defined  as  the  average  plus  the  seasonal  factors  plus  the 
standard  error.  The  lower  curve  is  defined  as  the  average  plus  the  seasonal  factors  minus  the  standard 
error. 


Note  2.6  Movements 

Movements  of  crude  oil  between  PAD  Districts  are  reported  on  Form  EIA-170,  "Tanker  and  Barge 
Report."  Petroleum  product  movements  are  reported  on  Forms  EIA-170  and  EIA-89,  "Pipeline 
Products  Report."  Net  receipts  are  calculated  by  summing  total  movements  into  and  total  movements 
from  each  PAD  District  by  pipelines,  tankers,  and  barges,  and  subtracting  for  the  difference. 
Movements  of  crude  oil  by  pipeline  are  not  reported.  For  survey  descriptions  and  other  detail,  see 
Explanatory  Notes  1.2  and  1.4. 


Note  2.7  Preliminary  Monthly  Statistics 

Data  from  the  Weekly  Petroleum  Reporting  System  (Forms  EI  A- 161, 162, 163, 164  and  165)  are  used  to 
estimate  the  most  recent  monthly  values  for  the  historical  statistics.  Since  some  of  the  weekly  reporting 
periods  overlap  2  adjacent  months,  it  is  necessary  to  use  weighting  factors  in  the  calculation  of  the 
monthly  values. 

To  calculate  monthly  estimates  of  crude  oil  and  petroleum  product  imports,  crude  oil  input  to  refineries, 
and  production  of  petroleum  products  for  a  specific  month,  the  weekly  estimates  are  weighted  by  the 
number  of  days  of  that  month  included  in  each  week,  then  summed. 
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End-of-month  stock  levels  of  crude  oil  and  the  major  products  (motor  gasoline,  distillate  fuel  and 
residual  fuel)  are  calculated  in  a  similar  manner,  but  use  only  the  two  weekly  reporting  periods  that 
cover  the  end-of-week  stocks  before  and  after  the  end  of  the  month.  The  end-of-month  stock  level  is 
calculated  by  first  calculating  the  stock  change  between  the  2  weeks.  The  daily  stock  change  between 
the  two  end-of-week  stock  levels  is  then  calculated.  This  number  is  multiplied  by  the  weighting  factor  of 
earlier  of  the  2  weeks  (the  week  that  covers  the  last  day  of  the  month  of  interest).  This  change  is  added  to 
the  earlier  of  the  two  end-of-week  stock  levels  to  estimate  the  end-of-month  stock  level. 

Preliminary  monthly  estimates  of  domestic  crude  oil  production  are  calculated  as  described  in 
Explanatory  Note  2.2. 

Note  3  Accuracy  of  Petroleum  Supply  Data 

Early  in  1981,  the  Energy  Information  Administration  completed  an  assessment  of  the  accuracy  of 
principal  petroleum  supply  data  series.  ^his  assessment  concentrated  on  two  methods  of  analysis: 

•Comparisons  between  EIA's  final  annual  estimates  published  in  the  Petroleum  Statement  Annual 
(PSA)  and  annual  estimates  from  independent  sources. 

•Comparisons  between  EIA's  final  monthly  estimates  published  in  the  PSA  and  EIA's  earlier  estimates 
published  in  the  Monthly  Petroleum  Statistics  Report  and  the  Petroleum  Statement,  Monthly  (predecessor 
of  the  Monthly  Petroleum  Statement). 

Selected  excerpts  from  these  comparisons  are  presented  below. 

Comparisons  of  Annual  Estimates 

All  of  the  systems  that  provide  data  for  the  Petroleum  Supply  Monthly,  except  for  the  weekly  systems, 
try  to  collect  data  from  the  entire  universe  of  their  potential  respondents.  They  do  not  sample,  and  have 
no  sampling  errors.  Inaccuracies  in  the  data  still  occur  because  of  problems  such  as  incomplete  lists  of 
respondents,  errors  in  the  responses,  and  conceptual  errors  in  the  design  of  the  data  systems.  Such 
inaccuracies  are  hard  to  identify  and  even  harder  to  quantify.  Some  understanding  of  the  overall 
accuracy  of  the  estimates  can  be  achieved  by  comparing  estimates  derived  from  independent  sources  of 
data,  as  shown  in  the  following  tables.  Close  agreements  among  annual  estimates  from  several 
independent  sources  support  the  conclusion  that  the  estimates  are  accurate,  and  accuracy  in  the  annual 
estimates  implies  accuracy  in  the  monthly  estimates  that  comprise  the  annual  estimates. 

Crude  Oil  Production 

Comparisons  among  independent  estimates  of  annual  crude  oil  and  lease  condensate  production  lead  to 
the  conclusion  that  the  PSA  estimates  are  probably  accurate  to  within  1  percent. 

Crude  Oil  Imports 

Comparisons  among  independent  estimates  of  annual  crude  oil  imports  lead  to  the  conclusion  that  the 
PSA  estimates  are  probably  accurate  to  within  1  percent.  This  conclusion  is  supported  by  a  study  of  EIA 
and  Customs/Census  import  data  performed  for  EIA.2 

Motor  Gasoline  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  motor  gasoline  supplied  for 
domestic  use  show  that  differences  in  the  estimates  grew  between  1977  and  1979.  By  1979,  the  EIA 
estimate  of  sales  by  refiners  and  the  Environmental  Protection  Agency's  estimate  of  production  had 
grown  about  5-7  percent  larger  than  the  comparable  PSA,  Lundberg,  and  American  Petroleum 
Institute  (API)  estimates.  Research  conducted  by  EIA  in  1979  and  19803  confirmed  that  the  lower 


xAn  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration,  DOE/EIA-0292 
June  1981. 

2Maxima  Corporation,  Petroleum  Imports  Reporting  Systems,  Preliminary  Draft,  (Silver  Spring,  Maryland: 
February  1980).  Prepared  for  the  Office  of  Energy  Information  Validation,  Energy  Information  Administration, 
U.S.  Department  of  Energy,  Washington,  D.C. 

3Office  of  Energy  Information  Validation,  Energy  Information  Administration,  U.S.  Department  of  Energy,  An 
Evaluation  of  Published  EIA  Gasoline  Supply  Estimates  (Washington,  D.C:  April  1980). 
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estimates  were  inaccurate,  and  identified  changes  in  the  petroleum  industry  that  had  an  adverse  effect 
on  the  PSA  estimate.  During  1980,  EIA  developed  and  tested  improved  procedures  for  collecting 
petroleum  supply  data,  and  implemented  them  in  January  1981.  (See  Explanatory  Note  4.) 


Distillate  Fuel  Oil  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  distillate  fuel  oil  supplied  for 
domestic  use  lead  to  the  conclusion  that  the  PSA  estimates  are  probably  accurate  to  within  1  to  2 
percent. 

Residual  Fuel  Oil  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  residual  fuel  oil  supplied  for 
domestic  use  seem  to  show  sizable  and  consistent  differences  between  the  EIA  estimates  of  sales  by 
refiners  and  the  PSA  and  API  estimates.  When  imports  of  residual  fuel  oil  by  nonrefiners  are  added  to 
the  refiner  sales,  however,  the  difference  between  refiner  sales  and  the  PSA  estimates  are  narrowed  to 
within  1  percent.  The  comparisons  therefore  lead  to  the  conclusion  that  the  PSA  estimates  are  probably 
accurate  to  within  1  to  2  percent. 


Comparison  of  Estimates  of  the  Volume  of  Crude  Oil  and  Lease  Condensate  Production, 
1977-1979 

Estimated  Volume  of       Comparative  Estimate  as  a 
Production  in  Millions  of  Percent 

42-U.S.  Gallon  Barrels3  of  the  PSA  Estimate 


EIA  Estimate  from  Petroleum  Statement 
Annual  b 

Comparative  Estimates 

American  Petroleum  Institute  Estimate 
from  API  Monthly  Statistical  Report0 

Census  Estimate  from  the  Annual  Survey 
of  Oil  and  Gasd 

Oil  and  Gas  Journal  Estimates9  of  Total 
Production  derived  from  Monthly  Data 

EIA  Estimate  from  Annual  Survey  of  Oil 
and  Gas  Reserves  (EIA-23)f 


1979 

3,121 


1978 

3,178 


1977 

3,009 


1979 

/// 


1978 

/// 


1977 

/// 


3,130         3,214  3,021  100.3%  101.1%  100.4% 

3,148  3,016  99.1%  100.2% 

3,168        3,165  3,005  101.5%  99.6%  99.9% 

3,102        3,144  3,001  99.4%  98.9%  99.7% 


///  =  Not  applicable 
—  =  Not  available 


"Volumes  are  rounded  to  the  nearest  million  barrels. 

bFrom  Table  6  in  EIA's  Petroleum  Statement  Annual,  1977,  1978,  1979. 

°From  issues  of  the  American  Petroleum  Institute's  Monthly  Statistical  Report.  The  annual  values  were  obtained  by 
summing  the  monthly  values  for  each  of  the  twelve-month  periods. 

dFrom  Table  1,  p.2  of  the  Bureau  of  Census'  Annual  Survey  of  Oil  and  Gas,  1978. 

eFrom  issues  of  the  Oil  and  Gas  Journal.  Monthly  estimates  are  in  thousands  of  barrels  per  day.  They  are  converted  to 
millions  of  barrels  by  dividing  by  1,000  and  multiplying  by  the  number  of  days  in  the  reporting  period. 

'From  EIA's  U.S.  Crude  Oil  and  Natural  Gas  Reserves  1979  Annual  Report  (Table  19,  p.  33),  1978  Annual  Report 
(Table  16,  p.  20),  and  1977  Annual  Report  (Table  22,  p.36). 

Geographic  coverage:  the  50  United  States  and  District  of  Columbia  with  adjacent  areas  of  the  Outer  Continental 
shelf. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Crude  Oil  Imports,  1977-1979 


EIA  Estimate  of  Receipts  at  Ports  of 
Entry  (ERA-60)  from  Petroleum 
Statement,  Annualb 

Comparative  Estimates 

American  Petroleum  Institute  Estimate 
of  Receipts  as  Reported  by  Refiners0 

Customs/Census  Estimate  of  Receipts  at 
Ports  of  Entry  (Customs  Forms  7501  and 
7502)d 

EIA  Estimate  of  Inputs  of  Foreign  Crude 
at  Refineries  (ETA-87)6 


Volume  of  Millions  of 
42-U.S.  Gallon  Barrels3 


1979 


1978 


1977 


2,380        2,320        2,414 


2,346         2,323 


2,360 


Comparative  Estimates  as 

a  Percent 
of  the  Primary  Estimate 


1979 


/// 


1978 


/// 


1977 


/// 


98.6%      100.1%        97.8% 


2,415 

2,338 

2,431 

101.5% 

100.8% 

100.7% 

2,364 

2,334 

2,431 

99.3% 

100.6% 

100.7% 

///  =  Not  applicable 

"Volumes  are  rounded  to  the  nearest  million  barrels. 

bFrom  Table  1  in  EIA's  Petroleum  Statement  Annual  1977,  1978,  1979.  This  table  also  includes  imports  for  the 
Strategic  Petroleum  Reserve  (SPR)  which  were  7.5  million  in  1977,  58.8  million  in  1978,  and  24.4  million  in  1979. 

cEstimate  equals  the  sum  of  the  annual  estimate  of  imports  derived  from  API's  Monthly  Statistics  Report  (which 
excludes  imports  for  SPR),  and  the  EIA  estimates  for  imports  for  the  SPR  which  are  listed  in  footnote  b  above.  The 
annual  estimates  from  API  data  are  equal  to  the  sum  of  the  API  monthly  estimates  weighted  by  the  number  of  days  in 
each  month. 

dData  on  imports  to  Puerto  Rico  which  are  included  in  the  source  for  these  estimates  have  been  excluded  from  these 
estimates  in  keeping  with  the  geographic  coverage  of  the  table.  Data  are  from  computer  printouts  of  the  Bureau  of 
Census  Report  IM-245-X  dated  April  3,  1980  (1977  and  1978  data)  and  December  19,  1980  (1979  data). 

eEstimate  equals  refinery  inputs  of  foreign  crude  plus  (minus)  stock  increases  (decreases)  of  foreign  crude.  The  data 
for  the  computation  are  published  in  EIA's  Petroleum  Statement,  Annuals.  The  stock  changes  (all  increases)  are 
derived  from  data  on  stocks  of  crude  oil  at  refineries,  bulk  terminals,  and  pipelines  as  reported  on  Form  EI  A-90,  plus 
the  increase  in  the  SPR.  This  estimate  excludes  crude  oil  imported  and  not  used  as  refinery  input. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Motor  Gasoline  Supplied  for  Domestic  Use, 
1977-1979 

Volume  in  Millions  of  Volume  Supplied  as  a 

42-U.S.  Gallon  Barrels"     Percent  of  the  PSA  Estimate 


1979  197S  1977  1979  1978  1977 


EIA  Estimate  from  Petroleum  Statement, 

Annual* 

Comparative  Estimates 

EIA  Estimate  of  Sales  by  Refiners 
(P-306T 

Environmental  Protection  Agency 
Estimate  derived  from  Production  Datad 

Lundberg  Surveys,  Inc.  Estimate  of  U.S. 
Motor  Gasoline  Sales6 

American  Petroleum  Institute  Estimate 
of  Deliveries5 


2,573 


2,711  2,625 


/// 


/// 


/// 


2,708  2,792  2,671  105.2%  103.0%  101.8% 

2,766  2,851  2,706  107.5%  105.2%  103.1% 

2,631  2,746  2,656  102.3%  101.3%  101.2% 

2,579  2,697  2,612  100.2%  99.5%  99.5% 


///  =  Not  applicable 

"Volumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

bDerived  from  Table  2  in  EIA's  Petroleum  Statement  Annual,  1977,  1978,  1979. 

'Derived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refined  Petroleum  Products 

1977,  1978,  1979. 

^he  estimate  shown  is  derived  by  substituting  EIA  Domestic  Production  values  with  values  of  domestic  production 

tabulated  from  the  Environmental  Protection  Agency  Bq.  Form  3520-2,  "Lead  Additive  Report  for  Refineries."  The  EPA 

production  estimates  are  2,694  million  barrels  in  1977, 2,757  in  1978,  and  2,648  in  1979  as  compared  from  a  summary 

sheet  provided  by  Mr.  Bob  Summerhayes  of  EPA. 

eFrom  the  mid-June  issues  of  the  "National  Petroleum  News,"  1979  and  1980. 

API  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  motor  gasoline  delivered  from  primary 

storage  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the  estimates  are 

revised  using  EIA  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API  monthly  estimates  of 

motor  gasoline  multiplied  by  the  number  of  days  per  month. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Infonnation  Administration, 

DOE/EIA-0292. 

Comparison  of  Estimates  of  the  Volume  of  Distillate  Fuel  Oil  (Including  Kerosene)  Supplied  for 
Domestic  Use,  1977-1979 

Volume  in  Millions  of  Volume  Supplied  as  a 

42-U.S.  Gallon  Barrels3     Percent  of  the  PSA  Estimate 


1979 


1978 


EIA  Estimate  from  Petroleum  Statement 

Annual"  1,269  1,307 

Comparative  Estimates 

EIA  Estimate  of  Sales  by  Refiners 

(P-306)'  1.282  1,275 

American  Petroleum  Institute  Estimate  of 

Deliveries'1  1,291  1,300 


1977 


1,275 


1979 


/// 


1978 


/// 


1977 


/// 


1,242        101.0%        97.6%        97.4% 
1,277        101.7%        99.5%       100.2% 


///  =  Not  applicable 

"Volumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 


"Derived  from  Table  2  in  EIA's  "Petroleum  Statement  Annual",  1977,  1978,  1979. 

'Derived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refined  Petroleum  Products, 

1977,  1978,  1979. 

dAPI  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  distillate  and  kerosene  delivered  from 

primary  storage.  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the 

estimates  are  revised  using  EIA  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API 

monthly  estimates  of  distillate  and  kerosene  multiplied  by  the  number  of  days  per  month. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data   Series  of  the  Energy  Information  Administration, 

DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Residual  Fuel  Oil  Supplied  for  Domestic  Use, 
1977-1979. 

Volume  in  Millions  of  Volume  Supplied  as  a 

42-U.S.  Gallon  Barrels"      Percent  of  the  PSA  Estimates 


1979 

1978 

1977 

1979 

1978 

1977 

EIA  Estimate  from  Petroleum  Statement, 
Annualh 

1,024 

1,095 

1,109 

/// 

/// 

/// 

Comparative  Estimates 

796 

832 

847 

80.8% 

79.6% 

EIA  Estimate  of  Sales  by  Refiners 
(P-306)c 

80.1% 

American  Petroleum  Institute  Estimate  of 
Deliveries'1 


1,044 


1.101 


1,114 


102.0%       100.5%       100.4% 


///  =  Not  Applicable 


"Volumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

bDerived  From  Table  2  in  EIA's  Petroleum  Statement  Annual,  1977,  1978,  1979.  Refinery  fuel  use,  subtracted  from  the 
figures  in  the  source  referenced  below,  has  been  reinstated  in  these  estimates. 

cDerived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refined  Petroleum 
Products,  1977,  1978,  1979. 

API  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  residual  fuel  oil  delivered  from  primary 
storage.  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the  estimates  are 
revised  using  EI  A  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API  monthly  estimates  of 
residual  fuel  oil  multiplied  by  the  number  of  days  per  month. 

Geographic  Coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 


Comparisons  of  Monthly  Estimates  Over  Time 

Inaccuracies  in  petroleum  data  resulting  from  incomplete  or  delayed  reports  from  respondents  and 
from  data  processing  errors  are  usually  eliminated  from  the  final  PSA  estimates.  Such  inaccuracies  can 
still  have  important  effects  on  the  monthly  estimates  published  in  the  Petroleum  Supply  Monthly  and  its 
predecessors.  The  following  tables  compare  the  initial  monthly  estimates  published  in  the  Monthly 
Petroleum  Statistics  Report  and  the  Petroleum  Statement,  Monthly  with  the  final  monthly  estimates 
published  in  the  PSA.  During  1977  -  1979,  the  Monthly  Petroleum  Statistics  Report  was  published  about 
60  days  after  the  end  of  the  reporting  month,  and  the  Petroleum  Statement,  Monthly  was  published  about 
120-150  days  after  the  end  of  the  reporting  month.  The  tables  show  that,  both  in  terms  of  bias  and  in 
terms  of  standard  deviation,  the  later  estimates  are  consistently  more  accurate  than  the  earlier 
estimates.  In  spite  of  this,  the  earlier  estimates  may  have  been  more  valuable  to  users  of  energy 
information  because  of  the  large  difference  in  timeliness. 

For  purposes  of  comparison,  the  Petroleum  Supply  Monthly  is  scheduled  to  be  published  on  about  the 
same  time  lag  as  the  Monthly  Petroleum  Statistics  Report.  Caution  should  be  exercised,  however,  in 
drawing  conclusions  from  this  similarity.  The  Petroleum  Supply  Monthly  uses  improved  data 
processing  procedures  developed  and  successfully  implemented  during  1981.  In  addition,  since  1979, 
EIA  has  greatly  improved  the  accuracy  of  its  60-day  crude  oil  production  estimates  and  is  making 
progress  in  improving  the  accuracy  of  its  60-day  import  estimates. 
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Initial  Monthly  Estimates  of  Production,  Stocks,  and  Importsof  Crude  Oil  As  A  Percent  of  EI  A's 
Final  Published  Estimates  a 
January  1977  -  December  1979 

Production  Primary  Stocks  At  Imports 

During  Month  End  of  Month  During  Month 


Mean      Standard      Mean      Standard      Mean      Standard 
Percent    Deviation    Percent    Deviation    Percent    Deviation 


EIA's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Report0 


#  98.7%         1.6%         #  98.3%         1.4%         #  95.4%         2.4% 


EIA's  Estimates  from  the 

Petroleum  Statement,   Monthly'      #  99.6%         0.6%  100.0%         0.1%         #  98.4%         1.3% 

Initial  Monthly  Estimates  of  Products  Supplied  for  Domestic  Use  as  A  Percent  of  EIA's  Final 
Published  Estimates  a 
January  1977  -  December  1979 

Motor  Gasoline         Distillate  Fuel  Oil       Residual  Fuel  Oil 


Mean      Standard      Mean      Standard      Mean      Standard 
Percent    Deviation    Percent    Deviation    Percent    Deviation 


EIA's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Report0 


99.9%  1.3%  99.9%  2.3%         #  97.9%         2.7% 


EIA's  Estimates  from  the 

Petroleum  Statement,  Monthly'  100.0%  0.3%  99.7%  0.5%  99.4%  1.2% 

Initial  Monthly  Estimates  of  End-of-Month  Primary  Stocks  As  a  Percent  of  EIA's  Final 
Published  Estimates  a 
January  1977  -  December  1979 


Motor  Gasoline 


Distillate  Fuel  Oil       Residual  Fuel  Oil 


EIA's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Report"0 

EIA's  Estimates  from  the 
Petroleum  Statement,  Monthly' 


Mean      Standard      Mean      Standard      Mean      Standard 
Percent    Deviation    Percent    Deviation    Percent    Deviation 


99.7% 


99.9% 


0.8% 


0.2% 


99.7% 
100.0% 


1.1% 


0.1% 


100.1% 
100.1% 


0.7% 


0.5% 


#  Represents  a  difference  from  100%  found  to  be  statistically  significant  at  the  95%  level  of  confidence  (n  =  36). 

aFinal  monthly  estimates  are  from  the  "Petroleum  Statement,  Annual"  for  1977, 1978  and  1979.  The  mean  percent  is 
calculated  as  follows:  each  preliminary  estimate  is  first  expressed  as  a  percent  of  EIA's  final  published  estimate, 
these  are  then  summed  and  the  sum  is  divided  by  the  number  of  estimates.  The  standard  deviation  is  the  square  root 
of  the  quantity  computed  by  summing  the  squared  deviation  of  the  percents  from  the  mean  percent  and  then  dividing 
by  the  number  of  percents. 

bBased  on  36  initial  estimates  appearing  in  issues  dated  January  1977  -  December  1979. 

cBased  on  36  initial  estimates  appearing  in  issues  dated  January  1977  -  December  1979. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 
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Note  4  Changes  in  Petroleum  Industry  Reporting 

Petroleum  statistics  contained  in  this  report  for  all  years  through  1980  were  developed  using 
definitions,  concepts,  reporting  procedures  and  aggregation  methods  that  are  consistent  with  those 
developed  by  the  U.S.  Bureau  of  Mines.  Research  cond  <»cted  by  the  Energy  Information  Administration 
in  1979  and  1980  indicated  that  changes  had  occurred  in  the  petroleum  industry  that  were  not  being 
adequately  reflected  in  EIA's  reporting  systems. 

EI  A  reporting  forms,  definitions,  and  procedures  were  modified  beginning  in  January  1981  to  describe 
industry  operations  more  accurately.  Unfortunately,  empirical  information  is  not  available  to  precisely 
measure  the  data  shortcomings  throughout  1980.  However,  estimates  of  the  magnitudes  of  differences 
the  major  data  series  are  described  below  to  form  a  basis  for  comparing  1979,  1980,  and  1981  data. 


in 


Motor  Gasoline 

Prior  to  1979,  the  EIA  product-supplied  series  for  motor  gasoline  was  consistently  about  2  percent  lower 
than  the  Federal  Highway  Administration  (FHWA)  gasoline-sales  data  series,  which  is  derived  from 
State  tax  receipts.  This  difference  increased  to  about  4  percent  in  1979  and  5  percent  in  1980.  There  are 
two  primary  causes  for  this  growing  difference.  First,  refinery  operations,  particularly  the  flows  of 
unfinished  oils  and  the  redesignation  of  some  finished  products,  were  not  being  accurately  described  on 
the  EIA  survey  forms.  Second,  a  large  amount  of  gasoline  was  being  produced  away  from  refineries  at 
"downstream  blending  stations"  to  take  advantage  of  provisions  in  regulations  governing  the  amount  of 
lead  that  could  be  added.  These  blending  stations  were  not  reporting  gasoline  production  to  the  EIA 
until  the  data  system  was  changed  in  January  1981. 

Quantitative  estimates  of  the  magnitude  of  the  difference— in  EIA's  gasoline  product  supplied  data  in 
1979  and  1980  have  been  made  by  the  EIA  and  the  American  Petroleum  Institute  (API).  The  following 
table  provides  1979  and  1980  data  as  published  in  the  Petroleum  Statement  Annual,  as  well  as  EIA  and 
API  estimates  of  "recast"  motor  gasoline  product  supplied.  EIA  recast  estimates  were  based  upon 
preliminary  monthly  information  in  the  Monthly  Petroleum  Statement.  The  ranges  displayed  in  the  EIA 
column  reflect  uncertainty  in  the  estimates.  Also  shown  are  the  FHWA  motor  gasoline  sales  statistics 
for  those  years.  EIA  has  recently  published  a  study  of  the  quality  of  these  FHWA  data.1 


^Office  of  Energy  Information  Validation,  Energy  Information  Administration,  U.S.  Department  of  Energy \  Error 
Profile  of  the  Motor  Fuel  Taxation  Data  used  to  Establish  and  Monitor  State  Emergency  Conservation  Targets 
(Washington,  D.C.:  December,  1981). 
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Finished  Motor  Gasoline  Product  Supplied  on  Old  and  New  Basis 
(Thousand  Barrels  per  Day) 


1979 


1980 


Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Nov 

Dec 


EIA 
Reported 


API 
Recast 


6,830 
7,254 
7,229 
7,055 
7,213 
7,191 
6,902 
7,330 
6,881 
6,791 
6,730 


7,230 
7,496 
7,414 
7,300 
7,429 
7,483 
7,241 
7,546 
7,122 
7,068 
7,106 


Average         7,034 


7,302 


EIA 
Recast 


7,084- 

7,246 

7,389- 

7,568 

7,301- 

7,463 

7,187- 

7,353 

7,313- 

7,475 

7,350- 

7,516 

7,105- 

7,266 

7,426- 

7,588 

7,016- 

7,262 

6,956- 

7,122 

6,966- 

7,127 


FHWA' 


EIA 
Reported 


API 
Recast 


EIA 
Recast 


6,984 
7,538 
7,316 
7,375 
7,428 
7,441 
7,299 
7,619 
7,232 
7,142 
7,064 


6,323 
6,596 
6,406 
6,800 
6,729 
6,657 
6,743 
6,648 
6,510 
6,234 
6,632 


6,789 
6,983 
6,753 
7,014 
6,954 
6,966 
6,973 
6,841 
6,692 
6,507 
6,948 


7,183- 

7,347 


7,309 


6,579 


6,882 


6,630- 

6,791 

6,831- 

7,003 

6,607- 

6,768 

6,886- 

7,052 

6,823- 

6,984 

6,824- 

6,991 

6,960 

6,828 

6,962 

6,516 

6,936 


6,806- 
6,889 


FHWA1 


6,672 
6,830 
6,713 
6,981 
7,044 
7,049 
7,132 
7,090 
6,685 
6,951 
6,993 


6,925 


'FHWA  gasoline  statistics  published  in  their  1979  Table  MF-33G,  08-06-80,  contain  aviation  gasoline  as  well  as 
motor  gasoline.  Only  motor  gasoline  data  are  included  in  published  1980  data.  Consequently,  the  1979  data  shown 
above  were  reduced  by  subtracting  aviation  gasoline  product  supplied  quantities  as  published  by  EIA  in  the  1979 
Petroleum  Statement  Annual.  The  1980  FHWA  data  published  in  their  1980  Table  MF-33GA,  August  1981,  did  not 
require  this  adjustment. 


Distillate  and  Residual  Fuel  Oil 

Distillate  and  residual  fuel  oil  refinery  production  statistics  through  1980  were  adjusted  to  account  for 
an  imbalance  between  unfinished  oil  supply  and  disposition.  The  reported  quantities  of  refinery  inputs 
of  unfinished  oils  typically  exceed  the  available  supply  of  unfinished  oils.  It  has  been  assumed  that  this 
occurs  when  distillate  and  residual  fuel  oil  produced  by  a  refinery  is  shipped  to  another  refinery,  where 
it  is  treated  as  unfinished  oil.  This  oil  is  then  reprocessed  rather  than  used  or  sold  as  distillate  or  residual 
fuel  oil. 

For  many  years  (including  1980),  the  difference  between  unfinished  oil  disposition  and  supply  was 
subtracted  from  distillate  and  residual  fuel  oil  production  to  adjust  for  this  discrepancy.  Two-thirds  of 
the  difference  was  applied  to  distillate,  and  one-third  to  residual  fuel  oil. 

Beginning  in  January  1981  this  adjustment  was  discontinued  because  there  was  not  sufficient  empirical 
evidence  to  support  it.  The  following  table  presents  distillate  and  residual  fuel  oil  refinery  production  in 
1980  as  published  (adjusted)  and  on  the  same  basis  as  1981  statistics  are  now  being  completed 
(unadjusted)  to  permit  comparison  between  1980  and  1981  data  series.  Adjusted  distillate  and  residual 
fuel  oil  product  supplied  volumes  differ  from  the  unadjusted  volumes  by  the  same  amounts  as  the 
adjusted  and  unadjusted  production  volumes. 
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Adjusted  and  Unadjusted  Refinery  Production,  and  Unadjusted  Product  Supplied  of  Distillate 
and  Residual  Fuel  Oils,  by  Month  for  1979  and  1980  (Thousand  Barrels  Per  Day) 


1979 


Distillate  Fuel  Oil 

Residual  Fuel  Oil 

Adj. 

Unadj. 

Unadj. 

Adj. 

Unadj. 

Unadj. 

Ref. 

Ref. 

Product 

Ref. 

Ref. 

Product 

Month 

Prod. 

Prod. 

Diff. 

Supplied 

Prod. 

Prod. 

Diff. 

Supplied 

Jan. 

3,043 

3,108 

65 

4,646 

1,912 

1,946 

34 

3,594 

Feb. 

2,888 

2,945 

57 

4,869 

1,792 

1,822 

30 

3,625 

Mar. 

3,019 

3,026 

7 

3,671 

1,719 

1,723 

4 

3,243 

Apr. 

2,945 

2,978 

32 

3,048 

1,639 

1,656 

17 

2,524 

May 

3,066 

3,093 

27 

3,025 

1,586 

1,600 

14 

2,517 

Jun. 

3,153 

3,187 

35 

2,743 

1,548 

1,566 

18 

2,601 

Jul. 

3,305 

3,344 

38 

2,601 

1,575 

1,594 

20 

2,471 

Aug. 

3,321 

3,359 

38 

2,799 

1,584 

1,603 

20 

2,570 

Sep. 

3,354 

3,306 

-48 

2,599 

1,627 

1,602 

-25 

2,584 

Oct. 

3,251 

3,217 

-34 

3,085 

1,629 

1,612 

-17 

2,523 

Nov. 

3,239 

3,200 

-39 

3,208 

1,736 

1,716 

-20 

2,795 

Dec. 

3,221 

3,238 

17 

3,725 

1,894 

1,903 

9 

3,022 

Average 


3,152 


3,169 


16 


3,327 


1,687 


1,695 


2,834 


1980 


Average 


Distillate  Fuel  Oil 

Residual  Fuel  Oil 

Adj. 

Unadj. 

Unadj. 

Adj. 

Unadj. 

Unadj. 

Ref. 

Ref. 

Product 

Ref. 

Ref. 

Product 

Month 

Prod. 

Prod. 

Diff. 

Supplied 

Prod. 

Prod. 

Diff. 

Supplied 

Jan. 

3,013 

3,093 

80 

3,794 

1,771 

1,812 

41 

3,108 

Feb. 

2,766 

2,888 

122 

3,834 

1,773 

1,836 

63 

3,168 

Mar. 

2,557 

2,690 

133 

3,312 

1,584 

1,652 

68 

2,726 

Apr. 

2,460 

2,554 

94 

2,729 

1,595 

1,643 

48 

2,492 

May 

2,474 

2,610 

136 

2,538 

1,509 

1,579 

70 

2,305 

Jun. 

2,646 

2,721 

75 

2,392 

1,575 

1,613 

38 

2,359 

Jul. 

2,689 

2,783 

94 

2,343 

1,480 

1,528 

48 

2,339 

Aug. 

2,461 

2,582 

121 

2,258 

1,444 

1,506 

62 

2,348 

Sep. 

2,686 

2,726 

40 

2,627 

1,495 

1,516 

21 

2,380 

Oct. 

2,589 

2,650 

61 

2,981 

1,512 

1,543 

31 

2,258 

Nov. 

2,703 

2,823 

120 

3,069 

1,579 

1,641 

62 

2,513 

Dec. 

2,891 

3,052 

161 

3,776 

1,660 

1,743 

83 

2,762 

2,661 


2,764 


103 


2,969 


1,580 


1,634 


54 


2,562 


Total  Petroleum  Products 

The  imbalance  between  the  supply  and  disposition  of  unfinished  oils  is  now  reported  as  part  of  the 
reclassified  products  (line  39)  in  the  U.S.  Petroleum  Balance  (Table  1).  Imbalances  between  the  supply 
and  disposition  of  gasoline  blending  components  comprise  the  remainder  of  the  reclassified  in  Table  1. 
These  imbalances  are  reported  as  negative  product  supplied  in  the  Other  Liquids  section  of  the  table  of 
Supply  and  Disposition  Statistics  (Table  2).  Since  these  changes  only  involve  redistribution  of  the 
volumes  of  gasoline,  distillate  and  residual  fuel  oil,  gasoline  blending  components,  and  unfinished  oils, 
the  total  volume  of  petroleum  products  supplied  remains  unaffected  by  them. 
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Note  5  Notes  on  Tables 

5.1  Crude  Oil  and  Petroleum  Products  Overview  statistics  on  the  referenced  line  appear  in  Table  4 
of  the  Detailed  Statistics,  except  where  noted. 

•  Crude  Oil  and  Petroleum  Products  Stock  Withdrawal  (+)  or  Addition  (-),  Petroleum  Products 
Supplied,  Total  Imports,  Crude  Oil  Imports,  Total  Exports,  and  Crude  Oil  Exports  appear  as  labeled  in 
Table  4.  Total  Production  and  Crude  Oil  Production  appear  under  Field  Production  in  Table  4. 

•  Natural  Gas  Plant  Production  is  the  sum  of  Natural  Gas  Plant  Liquids  and  Finished  Petroleum 
Products  Field  Production  in  Table  4. 

•  Petroleum  Products  Imports  is  the  sum  of  Natural  Gas  Plant  Liquids  and  LRGs,  Other  Liquids,  and 
Finished  Petroleum  Products  Imports  in  Table  4. 

•  Petroleum  Products  Exports  is  the  sum  of  Natural  Gas  Plant  Liquids  and  LRGs,  Other  Liquids,  and 
Finished  Petroleum  Products  Exports  in  Table  4. 

•  Total  Crude  Oil  and  Petroleum  Products  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.2  Crude  Oil  Supply  and  Disposition  statistics  on  the  referenced  line  appear  in  Table  1  of  the 
Detailed  Statistics,  except  where  noted. 

•  Total  Domestic  Field  Production,  Alaskan  Field  Production,  SPR  Imports,  Other  Imports  (synony- 
mous with  Imports  Gross  Excl.  SPR),  SPR  and  Other  Primary  Stocks  Withdrawal  (+)  or  Addition  (-), 
Unaccounted  For  Crude  Oil,  Refinery  Inputs,  and  Exports  appear  as  labeled  in  Table  1. 

•  SPR  Ending  Stocks  and  Other  Primary  Ending  Stocks  (synonymous  with  stocks  excluding  SPR) 
appear  in  thousands  of  barrels  in  Table  1. 

•  Total  Crude  Oil  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

•  Total  Imports  appear  in  Table  4. 

5.3  Finished  Motor  Gasoline  Supply  and  Disposition  statistics  on  the  referenced  line  appear  in  Table 
4  of  the  Detailed  Statistics,  except  where  noted. 

•  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

•  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Exports,  and  Product  Supplied  appear  as  labeled  in 
Table  4. 

•  Unleaded  Percent  of  Total  Product  Supplied  represents  the  ratio  of  finished  unleaded  motor  gasoline 
product  supplied  to  total  finished  motor  gasoline  product  supplied,  multiplied  by  100  and  rounded  to  the 
nearest  tenth. 

•  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.4  Distillate  and  Residual  Fuel  Oil  Supply  and  Disposition  statistics  on  the  referenced  lines  appear 
in  Table  4  of  the  Detailed  Statistics,  except  where  noted. 

•  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

•  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Crude  Used  Directly,  Exports,  and  Product  Supplied 
appear  as  labeled  in  Table  4. 

•  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.5  Liquefied  Petroleum  Gases  and  Ethane  statistics  represent  the  aggregation  of  statistics  on 
ethane,  propane,  butane,  butane-propane  mixtures,  ethane-propane  mixtures,  and  isobutane.  The 
statistics  on  the  referenced  line  appear  in  Table  4  of  the  Detailed  Statistics,  except  where  noted. 
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.  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

•  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Refinery  Inputs,  Exports,  and  Product  Supplied 
appear  as  labeled  in  Table  4. 

•  Ending  stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.6  Other  Petroleum  Products  Supply  and  Disposition  statistics  represent  the  aggregation  of 
statistics  on  natural  gasoline,  isopentane,  unfractionated  stream,  plant  condensate,  other  liquids,  and 
all  finished  petroleum  products  except  finished  motor  gasoline,  distillate  fuel  oil,  and  residual  fuel  oil. 
The  statistics  on  the  referenced  line  are  aggregated  from  Table  4  of  the  Detailed  Statistics,  except  where 
noted. 

•  Total  Production  is  the  aggregated  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

•  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Refinery  Inputs,  Exports,  and  Product  Supplied  are 
aggregated  from  Table  4. 

•  Ending  stocks  are  aggregated  from  ending  stocks  in  thousands  of  barrels  in  Table  2. 

Note  5.7  Table  1.  U.S.  Petroleum  Balance 

•  Lines  (1)  through  (3)  of  Table  1:  Crude  oil  (including  lease  condensate)  production  for  "Alaska," 
"Lower  48  States,"  and  "Total  U.S."  are  calculated  by  calling  the  conservation  agency  in  Alaska  for 
Alaskan  crude  oil  production  during  the  month,  estimating  crude  oil  production  in  the  United  States 
(see  Explanatory  Note  2.2),  and  taking  the  difference  to  equal  production  in  the  lower  48  states. 

•  Line  (5)  of  Table  1:  SPR  imports  are  reported  on  Survey  Form  ERA-60. 

.  Line  (12)  of  Table  1:  "Total  Other  Sources"  equals  crude  oil  stock  withdrawal  (+)  or  addition  (-)  plus 
unaccounted  for  crude  oil  plus  crude  used  as  fuel  and  losses  in  Table  2. 

•  Line  (14)  of  Table  1:  Natural  gas  plant  liquids  (NGPL)  "Production"  equals  field  production  of  natural 
gas  plant  liquids  (NGPL)  plus  field  production  of  finished  petroleum  products  in  Table  2. 

•  Line  (15)  of  Table  1:  NGPL  "Imports"  equals  the  sum  of  the  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate  imports  in  Table  2. 

.  Line  (16)  of  Table  1:  NGPL  "Stock  Withdrawal  (+)  or  Addition  (-)"  is  equal  to  the  sum  of  stock 
withdrawal  (+)  or  addition  (-)  of  natural  gasoline  and  isopentane,  unfractionated  stream,  and  plant 
condensate  in  Table  2. 

.  Line  (17)  of  Table  1  equals  the  sum  of  lines  (14),  (15),  and  (16)  of  Table  1. 

.  Line  (18)  of  Table  1:  unfinished  oils  and  gasoline  blending  components  "Stock  Withdrawal  (+)  or 
Addition  (-)"  equals  stock  withdrawal  (+)  or  addition  (-)  for  other  hydrocarbons  and  alcohol,  for 
unfinished  oils,  motor  gasoline  blending  components,  and  aviation  gasoline  blending  components. 

.  Line  (20)  of  Table  1:  "Other  Hydrocarbons  and  Alcohol  New  Supply"  equals  the  field  production  of 
same  in  Table  2. 

.  Line  (21)  on  Table  1:  "Refinery  Processing  Gain"  is  a  balancing  item  equal  to  total  refinery  production 
minus  total  refinery  input  in  Table  2. 

.  Line  (22)  on  Table  1:  "Crude  Used  Directly"  equals  the  sum  of  crude  oil  used  directly  as  distillate  and 
residual  fuel  oils  in  Table  2. 

.  Line  (23)  of  Table  1:  "Total  Other  Liquids"  equals  the  sum  of  lines  (18)  through  (22)  of  Table  1. 

.  Line  (24)  of  Table  1:  "Total  Production  of  Products"  equals  crude  oil  input  to  refineries  plus  field 
production  of  NGPL  and  finished  petroleum  products;  plus  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or  addition  (-)  of  natural 
gasoline  and  isopentane,  unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or 
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addition  (-)  of  other  hydrocarbons  and  alcohol,  unfinished  oils,  aviation  gasoline  blending  components, 
and  motor  gasoline  blending  components;  plus  imports  of  unfinished  oils,  aviation  gasoline  blending 
components,  and  motor  gasoline  blending  components;  plus  field  production  of  other  hydrocarbons  and 
alcohol;  plus  total  refinery  production;  minus  total  refinery  input;  plus  crude  oil  used  as  distillate  and 
residual  fuel  oils  in  Table  2. 

•  Line  (25)  of  Table  1:  "Gross  Imports  of  Refined  Products"  equals  imports  of  LPG  and  ethane  plus 
imports  of  finished  petroleum  products  in  Table  2. 

•  Line  (26)  of  Table  1:  "Exports  of  Refined  Products"  equals  exports  of  LPG  and  ethane  plus  exports  of 
finished  petroleum  products  in  Table  2. 

•  Line  (27)  of  Table  1:  "Net  Imports  of  Refined  Products"  equals  the  difference  between  lines  (25)  and 
(26)  of  Table  (1). 

•  Line  (28)  of  Table  1:  "Total  New  Supply  of  Products"  equals  crude  oil  input  to  refineries  plus  field 
production  of  NGPL  and  finished  petroleum  products;  plus  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or  addition  (-)  of  natural 
gasoline  and  isopentane,  unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or 
addition  (-)  of  other  hydrocarbons  and  alcohol,  unfinished  oils,  aviation  gasoline  blending  components, 
and  motor  gasoline  blending  components;  plus  imports  of  unfinished  oils,  aviation  gasoline  blending 
components,  and  motor  gasoline  blending  components;  plus  field  production  of  other  hydrocarbons  and 
alcohol;  plus  total  refinery  production;  minus  total  refinery  input;  plus  crude  oil  used  as  distillate  and 
residual  fuel  oils;  plus  imports  of  LPG  and  ethane  and  finished  petroleum  products;  minus  exports  of 
LPG  and  ethane  and  finished  petroleum  products  in  Table  2. 

•  Line  (29)  of  Table  1:  "Refined  Products  Stocks  Withdrawal  (+)  or  Addition  (-)  equals  the  sum  of  stock 
withdrawal  (+)  or  addition  (-)  for  LPG  and  ethane,  and  finished  petroleum  products  in  Table  2. 

•  Line  (30)  of  Table  1:  "Total  Petroleum  Products  Supplied  for  Domestic  Use"  equals  total  products 
supplied  in  Table  2. 

.  Lines  (31)  through  (37)  of  Table  1  equal  the  respective  products  supplied  in  Table  2. 

•  Line  (38)  of  Table  1:  "Other  Products  Supplied"  equals  the  sum  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  plant  condensate,  aviation  gasoline,  naphtha  <  400  Deg.  F  for  petrochemical 
feedstock  uses,  other  oils  >  400  Deg.  F.  for  petrochemical  feedstock  use,  special  naphthas,  lubricants, 
waxes,  coke,  asphalt,  road  oil,  still  gas,  and  miscellaneous  products  supplied  in  Table  2. 

•  Line  (39)  of  Table  1:  "Total  Reclassified"  is  a  balancing  item  equal  to  the  sum  of  unfinished  oils,  motor 
gasoline  blending  components,  and  aviation  gasoline  blending  components  products  supplied  in  Table  2. 

•  Line  (40)  of  Table  1:  "Total  Product  Supplied"  is  equal  to  total  products  supplied  in  Table  2. 

•  The  sum  of  lines  (41)  and  (42)  of  Table  1,  stocks  of  "Crude  Oil  and  Lease  Condensate  (Excluding  SPR)" 
and  stocks  held  by  the  "Strategic  Petroleum  Reserve,"  equals  ending  stocks  of  crude  oil  in  Table  2.  SPR 
stocks  are  reported  on  Form  EIA-90. 

•  Line  (46)  of  Table  1,  stocks  of  "Refined  Products,"  equals  the  sum  of  LPG  and  ethane  and  finished 
petroleum  product  stocks  in  Table  2. 
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Introducing  the  Petroleum  Supply  Monthly 

The  Petroleum  Supply  Monthly  (PSM)  replaces  four  Energy  Information  Administration  (EIA) 
monthly  petroleum  publications: 

.  Monthly  Petroleum  Statistics  Report  (MPSR) 

.  Monthly  Petroleum  Statement  (MPS) 

.  Supply,  Disposition,  and  Stocks  of  All  Oils  by  Petroleum  Administration  for  Defense  Districts  and 

Imports  into  the  United  States,  by  Country  (PADD  Report) 
.  Availability  of  Heavy  Fuel  Oils  by  Sulfur  Level  (Sulfur  Report) 

Care  has  been  taken  to  insure  that  all  the  important  information  from  the  four  consolidated  publications 
is  included  in  the  PSM.  The  PSM  displays  these  statistics  in  a  comprehensive  and  cohesive  manner,  and 
provides  readers  with  improved  explanations  of  the  data. 

Articles  designed  to  help  readers  understand  and  interpret  petroleum  statistics  will  highlight  the  PSM. 
These  articles  may  focus  upon  a  seasonal  event  such  as  the  availability  of  motor  gasoline  for  the  summer 
driving  season,  or  upon  a  trend  such  as  the  reduced  utilization  and  shutdown  of  domestic  refineries  as 
consumption  of  petroleum  products  decreases. 

The  Petroleum  Supply  Monthly  is  designed  to  be  convenient  for  both  casual  observation  and  serious 
analysis.  For  readers  who  want  to  know  how  the  volume  of  petroleum  products  being  supplied  to  the 
domestic  market  compares  with  previous  trends,  the  "Summary  Statistics"  section  lists  monthly  and 
annual  data  series  and  displays  them  graphically.  For  a  more  detailed  view  of  the  current  situation, 
energy  analysts  can  study  petroleum  supply  and  disposition  statistics  for  a  broad  range  of  products  in 
the  Detailed  Statistics  section.  As  a  special  service,  preliminary  monthly  statistics  derived  from 
EIA's  weekly  reporting  systems  are  presented  with  the  Summary  Statistics. 

The  Explanatory  Notes  present  objective  information  describing  data  collection,  estimation,  data 
quality,  changes  to  data  collected  and  interpretation  of  tables.  Industry  terminology  and  product 
definitions  are  listed  alphabetically  in  the  Glossary. 

The  following  table  is  designed  to  guide  readers  of  the  four  discontinued  publications  to  the  PSM  tables 
most  likely  to  have  the  same  information. 
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MPSR 

Tables 

1,2 

PSM 

Tables 

1-5 

MPSR 

Table 

3 

PSM 

Tables 

15,  16 

MPSR 

Table 

4 

PSM 

Table 

14 

MPSR 

Table 

5 

PSM 

Table 

24 

MPSR 

Table 

6 

PSM 

Table 

21 

MPSR 

Table 

7 

PSM 

Table 

20 

MPSR 

Table 

8 

PSM 

Table 

22 

MPS 

Tables 

l-3a 

PSM 

Tables 

1-5 

MPS 

Tables 

4-6 

PSM 

Tables 

15-17 

MPS 

Table 

7 

PSM 

Table 

14 

MPS 

Table 

8 

PSM 

Table 

24 

MPS 

Tables 

9-12 

PSM 

Tables 

20-23 

MPS 

Table 

13 

PSM 

Table 

19 

MPS 

Table 

14 

PSM 

Table 

18 

MPS 

Tables 

15,  16 

PSM 

Tables 

26,27 

MPS 

Tables 

17-19 

PSM 

Tables 

11-13 

MPS 

Tables 

20-24 

PSM 

Tables 

6-10 

MPS 

Table 

25 

PSM 

Table 

25 

MPS 

Table 

26 

PSM 

Table 

28 

Sulfur 

Report 

Tables 

1,2 

PSM 

Table 

30 

Sulfur 

Report 

Table 

3 

PSM 

Table 

29 

Sulfur 

Report 

Table 

4 

PSM 

N/A 

Sulfur 

Report 

Table 

5 

PSM 

Table 

31 

Sulfur  Report 

Table 

6 

PSM 

N/A 

Sulfur 

Report 

Table 

7 

PSM 

Table 

32 

Sulfur  Report 

Tables 

8-12 

PSM 

N/A 

i 


. 


Sulfur  Report 

Table 

13 

Sulfur  Report 

Table 

14 

PADD  Report 

Table 

1 

PADD  Report 

Tables 

2,3 

PADD  Report 

Table 

4 

PADD  Report 

Table 

5 

PADD  Report 

Table 

6 

PSM 
PSM 
PSM 
PSM 
PSM 
PSM 
PSM 


Table 

Tables 
Tables 
Table 
Table 


27 

N/A 

6-10,  25-28 

6-10,  25-28 

17 

21 

N/A 


The  PADD  Report  was  not  published  during  1981  as  a  separate  publication.  Beginning  with  the  June 
1981  issue  of  the  MPS  the  following  tables  were  added  to  replace  the  PADD  Report. 


PADD  Report 

Table 

1 

MPS 

Tables 

15-16,  20-26 

PADD  Report 

Tables 

2,3 

MPS 

Tables 

15-16,  20-26 

PADD  Report 

Table 

4 

MPS 

Table 

6 

PADD  Report 

Table 

5 

MPS 

Table 

10 

PADD  Report 

Table 

6 

MPS 

N/A 

The  Petroleum  Supply  Monthly  (PSM)  is  prepared  by  the  Petroleum  Supply  Division,  Office  of  Oil 
and  Gas ,  Energy  Information  Administration,  Department  of  Energy. 
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Petroleum 
Focus 


Timeliness  and  Accuracy  of  Selected 
Monthly  Petroleum  Supply  Data 


Introduction 

The  Petroleum  Supply  Division  of  the  Office  of 
Oil  and  Gas  in  the  Energy  Information  Admin- 
istration (EIA)  collects  and  publishes  statistics 
regarding  the  supply  and  movement  of  petro- 
leum in  the  United  States.  These  data  are 
currently  published  in  the  Weekly  Petroleum 
Status  Report,  the  Petroleum  Supply  Monthly 
(PSM)  and  the  Petroleum  Supply  Annual 
(PSA).  This  article  will  discuss  the  accuracy  of 
monthly  petroleum  supply  data,  and  the  rela- 
tionship of  accuracy  to  the  timing  of  its  pub- 
lication. 


Reporting  System  (JPRS)  (EIA-87,  88,  89,  and 
90),  the  Report  of  Oil  Imports  (ERA-60),  and 
the  Natural  Gas  Liquids  Operations  Report 
(EIA-64)  (which  will  be  discussed  in  a  later 
article).  These  surveys  are  described  in  Ex- 
planatory Notes  1.1,  1.2,  and  1.5  of  this  issue. 
The  JPRS  and  ERA-60  surveys  collect  petro- 
leum data  from  all  of  the  companies  identified 
as  refiners,  mechanical  blenders,  bulk  terminal 
operators  with  a  capacity  of  50,000  barrels  or 
more,  product  pipeline  operators,  holders  of 
crude  stocks  having  possession  of  1,000  barrels 
or  more,  and  petroleum  importers  of  record. 


The  Petroleum  Industry  and  EIA 
Monthly  Data 

The  petroleum  industry  is  complex.  The 
monthly  petroleum  reporting  system  in  EIA  is 
designed  to  monitor  the  petroleum  industry  by 
measuring  supply  and  throughput  at  various 
points  in  the  flow  from  the  production  of  crude 
oil  to  the  distribution  of  petroleum  products. 
The  explanatory  notes  in  this  issue  describe  the 
relationship  of  the  data  collected  on  EIA  survey 
forms  to  the  petroleum  industry.  This  relation- 
ship is  summarized  in  Exhibit  1. 

The  monthly  supply  data  derive  primarily 
from  three  EIA  surveys,  the  Joint  Petroleum 

Exhibit  1 

Petroleum  Data  Systems  Operated  by  EIA 


Sources  of  Error 

As  in  any  survey,  the  fundamental  accuracy  of 
published  data  depends  on  two  components: 
survey  design  and  data  accuracy. 

Survey  design  has  three  elements,  only  two  of 
which  pertain  to  EIA's  monthly  surveys.  The 
three  elements  are: 

1)  The  frame— a  list  of  the  names  of  all 
companies  that  have  been  identified  as 
making  up  the  industry  to  be  monitored. 

2)  The  survey  forms  and  definitions— the 
forms  filled  out  by  the  companies  to  pro- 
vide the  data  to  describe  the  industry. 


Gas  Processing  Plants 
Gas  Storage 
Gas  Pipelines 


3)  The  sample— the  list  of  those  companies 
in  the  frame  which  were  selected  to  be 
surveyed. 


The  third  element,  the  sample,  does  not  pertain 
to  EIA  monthly  data,  since  the  survey  forms 
are  filed  by  all  companies  on  the  frame. 

Data  accuracy  is  the  extent  of  the  agreement 
between  the  data  which  are  published  and  the 
data  which  would  be  published  if  all  companies 
scheduled  to  report  reported  on  time  with  no 
errors  and  if  no  errors  were  made  in  entering 
and  totaling  company  submissions.  Data  accu- 
racy is  diminished  by  three  types  of  problems: 
non-response  by  companies,  errors  in  submitted 
data,  and  errors  in  data  entry. 

These  five  sources  of  error  in  EIA's  monthly 
surveys  (frames,  survey  forms  and  definitions, 
non-response,  submission  errors,  and  data  entry 
errors)  are  described  in  more  detail  below. 

Frames 

The  list  of  names  of  companies  which  were 
identified  as  comprising  the  industry  may  not 
be  complete.  This  is  referred  to  as  a  "frame" 
problem.  The  list  may  be  incomplete  because  of 
the  omission  of  certain  facilities  of  a  type  on  the 
list  (for  example,  the  list  includes  refineries, 
but  a  specific  new  refiner  may  not  be  on  the  list) 
or  because  of  failure  to  identify  a  type  of  facility 
which  should  be  on  the  list  (for  example,  blen- 
ders of  motor  gasoline  were  added  to  the  frame 
of  the  JPRS  in  January  1981).  In  the  JPRS  and 
the  Report  of  Oil  Imports,  the  list  of  respondents 
is  continually  reviewed  and  updated  in  order  to 
minimize  this  problem.  However  births  and 
deaths  among  companies  in  the  petroleum  in- 
dustry are  difficult  to  track  in  a  timely  manner. 
The  article,  "Focus  on  Motor  Gasoline,"  in  this 
issue  describes  the  frame  problem  associated 
with  the  blenders  of  motor  gasoline. 

Survey  Form  and  Definitions 

The  survey  form  and  definitions  elicit  the  data 
describing  industry  operations.  It  is  possible 
that  the  data  requested  do  not  adequately 
describe  some  aspect  of  the  industry,  or  that  the 
definitions  of  terms  and  instructions  for  filling 
out  survey  forms  are  misleading.  When  this 
occurs,  data  submitted  are  not  exactly  what  the 
survey  was  intended  to  collect.  A  problem  of 
this  type  for  motor  gasoline  production  is  also 
illustrated  in  the  article  on  motor  gasoline. 

Non-Response 

Companies  occasionally  do  not  submit  their 
reports  in  time  to  be  included  in  published 
statistics.  This  is  known  as  a  "non-response" 


problem,  and,  if  not  accounted  for,  results  in 
underestimated  totals.  Hence,  a  method  of  esti- 
mating the  quantity  associated  with  the  non- 
respondents  (imputation)  must  be  used.  Al- 
though imputation  reduces  error,  it  cannot 
eliminate  error  because  factual  information  is 
missing  and  the  value  used  is  only  an  estimate. 
The  J  PRS  surveys  use  a  non-respondent's  data 
from  the  previous  month  to  impute  values  for 
the  present  month.  The  report  of  oil  imports  has 
no  imputation  procedure,  as  will  be  discussed 
in  the  section  "Conclusions  from  the  Assessment 
Paper  1977-1979." 


Errors  in  Submitted  Data 

Occasionally  there  are  mistakes  in  the  data 
submitted  by  the  companies.  There  are  two 
reasons  for  company  submission  errors.  The 
first  is  that  companies  sometimes  must  submit 
their  forms  to  EIA  before  their  final  records 
are  available.  If  the  final  values  are  different, 
they  must  also  file  revisions  at  a  later  date  when 
their  records  are  final.  This  is  one  major  source 
of  the  revisions  to  EIA  published  statistics. 

The  second  reason  for  submission  errors  is 
simply  human  error  which  occurs  when  figures 
are  written  on  forms  by  reporters.  Often  these 
mistakes  can  be  detected  and  resolved  by  editing 
procedures,  which  are  discussed  in  the  following 
section. 

Errors  in  Data  Entry 

Human  errors  may  also  occur  when  the  data  on 
the  form  are  keypunched  into  computer  files.  If 
clerical  errors  are  large,  they  can  be  identified 
and  corrected  by  automated  edit  procedures. 
Some  edit  procedures  check  whether  the  current 
data  are  consistent  with  past  data.  Other  edits 
check  whether  the  current  data  are  internally 
consistent  (for  example,  to  see  if  the  totals  are 
equal  to  the  sum  of  the  parts).  Clerical  errors 
that  are  small  in  magnitude  cannot  always  be 
detected.  For  these  errors,  it  is  necessary  to 
assume  that  their  overall  effect  on  published 
totals  is  small. 


Timing  of  the  Monthly  Surveys 

For  a  calendar  month  (a  report  month),  com- 
panies are  required  to  submit  the  ERA-60  form 
summarizing  petroleum  imports  within  15  days 
of  the  end  of  the  month,  and  the  JPRS  forms 
summarizing  petroleum  inputs,  production,  and 
stocks  within  20  days  of  the  end  of  the  month. 
Because  the  JPRS  and  oil  imports  data  are 
intended  to  be  based  on  actual  company  records, 
companies  are  required  to  submit  revisions  if 
they  identify  errors  on  their  original  submis- 
sions. 


Timing  of  the  Monthly  Publications 

Prior  to  March  1982,  data  for  the  JPRS  and  Oil 
Imports  System  were  scheduled  to  be  published 
first  in  the  Monthly  Petroleum  Statistics  Report 
(MPSR),  60  days  after  the  end  of  the  report 
month.  The  second  publication  of  the  data  was 
scheduled  to  occur  in  the  Monthly  Petroleum 
Statement  (MPS)  approximately  90  days  follow- 
ing the  end  of  the  report  month.  The  final 
publication  of  the  data  was  scheduled  for  9 
months  after  the  end  of  the  calendar  year  in  the 
Annual  Petroleum  Statement  (APS).  The  data 
from  the  monthly  surveys  published  in  the 
MPSR,  the  MPS,  and  APS  are  "snapshots"  of 
the  same  data  base  at  different  points  in  time. 
The  revisions  to  the  totals  published  at  succes- 
sive times  were  due  to  company  resubmissions 
and  corrections,  collection  of  data  from  com- 
panies which  had  been  non-respondents  at  the 
last  publication,  and  correction  of  data  pro- 
cessing errors.  The  data  published  in  the  APS 
were  considered  to  be  final  values.  No  further 
revisions  or  resubmissions  were  accepted. 

Beginning  in  March  1982  the  MPSR  and  MPS 
were  consolidated  into  this  publication,  the 
Petroleum  Supply  Monthly  (PSM).  The  PSM 
will  be  published  60  days  after  the  end  of  a 
report  month".  Hence,  the  timing  of  the  publica- 
tion of  the  data  from  the  monthly  surveys  will 
be  the  same  as  it  was  in  the  MPSR.  However, 
the  PSM  also  includes  more  current  data  based 
on  reports  to  the  Weekly  Petroleum  Reporting 
System.  The  PSM  is  intended  to  provide  more 
comprehensive  statistics  than  the  MPSR  in  a 
more  timely  fashion  than  the  MPS. 


An  Assessment  of  Accuracy 
1977-1980 

In  June  1981,  EIA's  Office  of  Energy  Infor- 
mation Validation  published  "An  Assessment 
of  the  Accuracy  of  Principal  Data  Series  for  the 
EIA."*  It  examined  EIA  data  series  for  petro- 
leum, natural  gas,  and  coal.  For  petroleum 
supply  data,  it  presented  two  types  of  analysis 
based  on  final  APS  data  from  1977  through 
1979.  The  first  was  a  comparison  of  EIA  data 
with  data  from  other  sources.  The  second  was  a 
study  of  the  change  in  accuracy  of  the  data  for  a 
month  as  it  moved  from  preliminary  to  final 
(i.e.  from  MPSR  to  MPS  to  APS.)  The  assess- 
ment paper  is  described  in  more  detail  in 
Explanatory  Note  3  of  this  issue. 


■  :-■  ■■ 


♦DOE/EIA-0292,  June  1981.  This  document  may  be 
obtained  from:  National  Energy  Information  Center 
EI-20,  Forrestal  Building,  US  Department  of  Energy, 
Washington,  D.C.  20585 


A  Comparison  with  Data  From  External 
Sources 

The  comparison  of  EIA  data  with  data  from 
other  sources  is  especially  useful  in  identifying 
survey  design  problems  (frame  and  survey 
form/definitional  problems).  There  are  two 
petroleum  supply  data  series  for  which  there 
are  independent  data  sources  based  on  a  census: 
imports  and  motor  gasoline. 

The  Bureau  of  Census  compiles  the  imports 
records  of  the  U.  S.  Customs  Service.  The  1981 
assessment  paper  indicated  that  annual  data 
from  the  Report  on  Oil  Imports  and  the  Bureau 
of  Census  compare  quite  favorably. 

Motor  gasoline  product  supplied  is  a  series 
derived  by  EIA.  It  is  equal  to  net  gasoline 
production  plus  net  gasoline  imports  plus  net 
gasoline  stock  withdrawals.  A  comparable 
series  is  sales  of  motor  gasoline  as  derived  by 
the  Federal  Highway  Administration  (FH WA) 
from  reports  collected  by  the  50  States  for  tax 
purposes.  The  EIA  data  were  shown  to  be 
consistently  lower  than  the  FHWA  data.  In 
addition,  the  difference  was  becoming  larger 
with  time.  As  discussed  in  the  "Focus  on  Motor 
Gasoline"  (which  follows  this  article),  the  EIA 
values  were  low  partially  because  the  industry 
shifted  to  producing  motor  gasoline  at  blending 
stations  (a  frame  problem),  and  partially  be- 
cause there  was  a  subtle  problem  in  the  defini- 
tion of  production  used  in  EIA  survey  forms  (a 
definitional  problem).  Beginning  in  January 
1981,  in  an  effort  to  resolve  these  problems, 
revised  monthly  refinery  forms  (EIA-87)  were 
sent  to  an  expanded  mailing  list  that  included 
blenders.  Individual  blenders  have  been  added 
as  they  have  been  identified  since  January 
1981. 

Accuracy  as  a  Function  of  Time  Since 
Report  Month 

The  second  study  documented  in  the  assessment 
paper  was  a  comparison  of  the  change  in 
accuracy  of  data  for  a  given  report  month  as  the 
data  moved  from  preliminary  publication 
(MPSR)  to  final  publication  (APS).  This  type  of 
comparison  identifies  the  magnitude  of  data 
accuracy  problems:  problems  due  to  non- 
response,  resubmissions,  and  clerical  errors. 

The  1981  assessment  paper  indicated  that,  as 
expected,  estimates  prepared  soon  after  the 
reporting  period  are  less  accurate  than  those 
prepared  at  a  later  time.  Early  estimates  are 
more  subject  to  such  problems  as  non-response, 
respondent  errors,  and  processing  mistakes. 

Exhibit  2  summarizes  this  change  in  accuracy 
for  imports.  Exhibit  3  summarizes  the  change 
for  crude  production,  and  Exhibit  4  summarizes 


Exhibit  2 

Revisions  from  Preliminary  to 

Final  Published  Values  for 

Imports 

Percent  Difference  MPSR  (MPS)  to  APS 
(Bars  are  Mean  +  One  Standard  Deviation) 


Crude  Oil  Imports 

1978  1979 

0% 


-  1%   — 

-  2%    - 

-  3%   - 

-  4%   - 

-  5%   - 

-  6%  - 


-   7%   - 


-  8%   - 


-  9%   - 

-10%  - 

Imports  of  Refined  Products* 
1978  1979 

5%    - 


4%    - 


1980 


1980 


-  1%   - 


-11%   - 

-12%  - 

-13%   - 

-14%  — 

-15%   - 

|  MPSR  to  APS         3    MPS  to  APS 

*  Including  Unfinished  Oils  and  Lease 
Condensate 


the  change  for  8  major  JPRS  data  series:  crude 
inputs,  production  of  motor  gasoline,  production 
of  distillate  fuel  oil,  production  of  residual  fuel 
oil,  stocks  of  crude  oil,  stocks  of  motor  gasoline, 
stocks  of  distillate  fuel  oil  and  stocks  of  residual 
fuel  oil.  The  figures  illustrate  the  revisions 
from  the  MPSR  to  the  APS  as  a  percent  of  the 
APS  value,  and  from  the  MPS  to  the  APS  as  a 
percent  of  the  APS  value. 

Description  of  Statistics 

The  bars  shown  in  Exhibits  2, 3,  and  4  are  based 
on  2  statistics,  the  mean  and  the  standard 
deviation  of  percent  differences  between  preli- 
minary and  final  monthly  data.  The  percent 
difference  for  a  month  is  the  difference  between 
the  preliminary  value  and  the  final  value  multi- 
plied by  100  and  divided  by  the  final  value.  The 
mean  is  the  average  of  the  percent  differences 
for  the  year.  The  standard  deviation  is  the 
square  root  of  the  sum  of  the  squared  percent 
differences  for  the  year  divided  by  11.  The  end 
points  of  the  bars  are  equal  to  the  mean  plus  and 
minus  one  standard  deviation. 

The  bars  are  defined  two  ways.  The  first  uses 
preliminary  values  from  the  MPSR  and  final 
values  from  the  APS.  The  second  uses  prelimi- 
nary values  from  the  MPS  and  final  values 
from  the  APS. 

The  exhibits  show  the  bars  for  MPSR  and  MPS 
for  3 years:  1978, 1979,  and  1980.  They  illustrate 
the  improvement  in  accuracy  from  the  MPSR 
to  the  MPS  (due  to  receipt  of  data  from  nonre- 
spondents  to  the  MPSR,  resubmissions  and 
data  corrections).  They  also  illustrate  whether 
or  not  preliminary  data  are  biased  (bars  appear 
to  be  centered  well  above  or  below  the  0-percent 
line).  Bias  indicates  a  systematic  difference 
between  the  preliminary  and  final  data  series 
(i.e.,  one  series  is  consistently  higher  or  lower 
than  the  other).  Causes  for  systematic  diffe- 
rences can  usually  be  identified  and  corrected. 
The  length  of  a  bar  illustrates  the  magnitude  of 
revisions.  For  an  average  of  8  months  of  the 
year,  the  revision  between  the  preliminary  and 
the  final  value  was  within  the  given  bar. 

Conclusions  from  the  Assessment  Paper 
1977-1979 

The  assessment  paper  concluded  that  the  only 
apparent  systematic  errors  occuring  in  1977- 
1979  were  for  imports  and  crude  oil  production, 
where  preliminary  estimates  were  always  low. 
For  imports  this  problem  was  due  to  two 
factors:  (1)  many  resubmissions  and  revisions 
are  filed  by  the  companies  after  initial  publi- 
cation; and  (2)  no  imputation  procedure  is  yet  in 
place  to  estimate  values  for  companies  which 
are  non-respondents  at  the  time  of  publication. 
Exhibit  2  illustrates  the  magnitude  of  the 
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revisions  to  crude  imports  and  imports  of  pro- 
ducts in  1978, 1979,  and  1980.  MPSR  data  tend 
to  be  low  relative  to  the  APS  value  (the  bars  are 
centered  around  negative  values),  and  the 
magnitudes  of  the  revisions  are  large  (bars  are 
long).  Even  the  MPS  data  tend  to  be  low 
relative  to  the  APS  value  with  large  revisions. 

Final  company  records  for  imports  are  avail- 
able later  than  final  company  records  for  re- 
finery operations  and  stocks.  This  is  due  to  the 
fact  that  imports  records  are  not  really  final 
until  customs  importation  forms  have  been 
returned  by  the  U.S.  Customs  Service.  This  is 
the  major  reason  for  the  magnitude  of  the 
revisions  for  imports. 

There  is  no  effective  imputation  procedure 
because  the  amount  imported  by  smaller  com- 
panies (the  most  frequent  non-respondents)  in 
any  given  month  is  likely  to  be  zero,  since  they 
may  receive  only  a  few  shipments  a  year.  Thus, 
if  a  smaller  company  fails  to  submit  a  report  on 
time,  the  best  guess  for  the  quantity  it  imported 
is  zero.  For  this  reason,  non-respondents  are 
assumed  to  have  no  imports.  However,  the 
aggregate  of  all  non-respondents  might  be 
expected  to  contribute  a  quantity  greater  than 
zero.  Thus,  the  lack  of  a  procedure  to  estimate 
the  imports  of  the  aggregate  of  the  non-respon- 
dents contributes  to  the  understatement  of 
imports  by  preliminary  data.  A  method  of 
imputing  for  the  aggregate  of  the  non-respon- 
dents is  currently  under  development. 

The  second  problem  identified  in  the  assessment 
paper  was  that  MPSR  crude  oil  production 
estimates  were  systematically  about  1  percent 
low  in  1977, 1978,  and  1979.  MPSR  estimates  at 
that  time  were  based  on  the  Domestic  Crude  Oil 


First  Purchase  System.  The  revised  estimates 
in  the  MPS  were  based  on  the  preliminary 
State  data  from  the  Crude  Oil  Production 
System  (COPS).  Final  values  in  the  APS  were 
based  on  the  finalized  State  data  from  COPS. 

Exhibit  3  shows  the  change  in  accuracy  from 
MPSR  to  MPS  to  APS  for  crude  oil  production 
in  1978, 1979,  and  1980.  Beginning  in  mid  1979, 
preliminary  crude  oil  production  estimates  in 
the  MPSR  were  based  on  a  statistical  procedure 
using  aggregated  historical  data  from  a  geo- 
graphical region  to  project  the  data  for  the 
current  month.  Beginning  in  January  1980, 
this  procedure  was  revised  and  improved.  As 
shown  in  Exhibit  3,  this  procedure  has  resulted 
in  better  preliminary  estimates  in  1980  (re- 
visions are  no  longer  systematically  low).  The 
crude  oil  production  data  and  estimates  are 
discussed  further  in  the  article,  "Focus  on  Crude 
Oil  Production,"  in  this  issue. 

Accuracy  ofJPRS  Data  Series  1978-1980 

Exhibit  4  shows  that  in  1980  the  MPSR  and 
MPS  values  were  quite  accurate  relative  to  the 
APS  for  crude  stocks,  crude  inputs,  motor 
gasoline  production  and  stocks,  and  distillate 
and  residual  fuel  oil  stocks.  Distillate  and 
residual  fuel  oil  production  estimates  published 
in  the  MPSR  were  3  percent  higher  than  the 
APS  in  1980.  This  was  not  the  case  in  1978  or 
1979.  This  systematic  error  was  corrected  by 
the  time  the  MPS  was  published.  The  MPS 
values  for  distillate  and  residual  production 
were  quite  accurate. 

A  Comparison  of  MPSR  and  MPS  in  1981 

The  previous  sections  compared  MPSR  values 
to  APS  values  and  MPS  values  to  APS  values. 
This  section  compares  MPSR  values  to  MPS 
values  for  1981  because  final  data  are  not  yet 
available.  The  previous  sections  indicated  that 
most  of  the  revisions  to  monthly  data  occured 
by  the  time  the  MPS  was  published.  Data  for 
1981  show  few  revisions  between  the  MPSR 
and  the  MPS.  The  only  exception  is  crude  oil 
imports  for  which  the  MPSR  value  is  systema- 
tically about  one  percent  lower  than  the  MPS 
value.  This  is  a  slight  improvement  over  pre- 
vious years.  In  1978  the  MPSR  crude  oil  imports 
were  1.5  percent  lower  than  the  MPS,  in  1979 
they  were  4  percent  lower,  and  in  1980  they 
were  1.5  percent  lower. 


Summary  and  Conclusions 

This  article  has  described  the  historical  accu- 
racy of  EIA's  monthly  petroleum  supply  data, 
including  an  indication  of  the  change  in  accu- 
racy from  MPSR  to  MPS  to  APS.  In  general, 
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the  data  are  of  good  quality,  with  the  delayed 
data  (MPS)  more  accurate  than  the  more  timely 
data  (MPSR)  as  based  on  the  APS  as  the 
standard. 

The  special  articles  on  motor  gasoline  and 


crude  oil  production  that  follow  this  article 
illustrate  the  efforts  underway  in  EIA  to  iden- 
tify, evaluate  and  correct  problems  in  EIA 
petroleum  supply  data.  These  efforts  are  ex- 
pected to  result  in  improved  accuracy  for  PSM 
data  during  1982. 


Focus  on  Motor  Gasoline  Statistics 


Both  the  Energy  Information  Administration 
(EIA)  and  the  Federal  Highway  Administra- 
tion (FHWA)  develop  estimates  for  gasoline 
consumption.  EIA  computes  "product  supplied" 
of  gasoline  as  the  sum  of  net  production,  net 
imports,  and  net  stock  drawdown.  The  FHWA 
on  the  other  hand,  sums  sales  figures  from 
gasoline  taxation  receipts  from  individual 
States. 

Prior  to  1979,  the  EIA  product  supplied  series 
for  motor  gasoline  was  consistently  2  percent 
lower  than  the  FHWA  sales  data  series.  This 
difference  increased  to  4  percent  in  1979  and  5 
percent  in  1980.  In  response  to  this  growing 
discrepancy,  EIA  initiated  an  analysis  of  the 
causes. 

Two  detailed  validation  studies  were  begun  in 
1980,  the  first  aimed  at  validating  the  EIA 
treatment  of  major  products  such  as  gasoline, 
and  the  second  aimed  at  evaluating  the  State 
gasoline  tax  data  collected  by  the  FHWA.1  The 
FHWA  data  was  of  special  interest  because  it 
served  as  the  basis  of  proposed  gasoline  alloca- 
tion systems. 

As  a  result  of  the  studies,  two  primary  causes  for 
the  growing  differences  were  identified.  First, 
refinery  operations,  particularly  the  flows  of 
unfinished  oils  and  the  use  of  some  finished 
products  as  input  to  produce  other  finished 
products,  were  not  being  accurately  described 
on  the  EIA  survey  forms. 


Prior  to  January  1981,  motor  gasoline  product 
supplied  was  based  on  reported  production  of 
motor  gasoline  (the  sum  of  leaded,  unleaded, 
gasohol,  and  blending  components).  Since  Janu- 
ary 1981,  motor  gasoline  product  supplied  is 
based  on  net  production  (reported  gasoline 
production  minus  reported  transfers  for  other 
uses)  for  finished  motor  gasoline  (the  sum  of 
leaded,  unleaded,  and  gasohol).  A  special  survey 
conducted  in  the  last  6  months  of  1980  showed 
that  the  new  definition  resulted  in  an  increase 
of  2%  in  motor  gasoline  product  supplied.  This 
was  due  to  the  fact  that  refinery  additions  or 
receipts  of  blending  components  which  were 


blended  into  finished  motor  gasoline  were  often 
not  included  in  the  total  production  of  motor 
gasoline  in  the  old  system.  These  blending 
components  were  produced  as  other  products 
such  as  butane  or  petrochemical  feedstocks, 
then  reclassified  as  motor  gasoline.  Thus  the 
pool  of  finished  plus  unfinished  gasoline  never 
added  to  the  net  production  of  finished  gasoline 
as  had  been  assumed  in  the  design  of  the 
original  survey  form.  This  is  a  plausible  expla- 
nation for  the  consistent  2  percent  difference 
between  the  EIA  and  FHWA  series.  In  1981 
EIA's  refinery  survey  form,  EIA-87  was  revised 
to  permit  better  tracking  of  individual  compo- 
nents through  the  refinery.2 

The  second  problem  identified  was  that  a  large 
amount  of  gasoline  was  being  produced  in 
downstream  blending  facilities,  which  were 
not  included  in  the  survey  frame  (the  list  of 
respondents).  It  is  thought  that  this  activity 
began  in  order  to  take  advantage  of  provisions 
in  the  Environmental  Protection  Agency  (EPA) 
regulations  that  permitted  blenders  and  small 
refiners  to  add  five  times  as  much  lead  as  large 
refiners.  Adding  tetra  ethyl  lead  to  readily 
available  naphthas  and  butanes  is  a  relatively 
inexpensive  way  of  raising  the  octane,  thus 
manufacturing  regular  leaded  motor  gasoline. 
In  the  legislated  transition  to  unleaded  gaso- 
line, medium  and  large  refiners  had  to  use 
more  expensive  products  to  achieve  the  same 
octane  boost.  Since  there  is  effectively  no 
restriction  on  market  entry,  blender  operations 
have  flourished,  producing  principally  finished 
leaded  gasoline. 

Once  the  problem  was  discovered,  the  individual 
"blenders"  were  identified  by  examining  aggre- 
gate EPA  listings  and  were  added  to  the  frame 
of  EIA  surveys  in  January  1981.  In  a  special 


'Office  of  Statistical  Standards,  Energy  Information 
Administration,  U.S.  Department  of  Energy,  "Error 
Profile  of  the  Motor  Fuel  Taxation  Data  Used  to 
Establish  and  Monitor  State  Emergency  Conserva- 
tion Targets",  Washington,  D.C.,  July  1981,  DOE/TIC- 
115001-1. 

2See  Explanatory  Note  4  of  this  issue. 
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survey  in  late  1980,  they  were  identified  as 
producing  an  additional  2  to  3  percent  of  the 
total  production,  about  half  of  the-  missing 
gasoline  volume.  Additional  blenders  have  been 
added  since  that  time.  One  was  added  in  July 
1981,  four  in  October,  four  in  November  and 
nine  in  January  1982. 


The  validation  study  of  the  FHWA  series  iden- 
tified a  number  of  significant  differences  in  the 
taxation  information  submitted  by  each  State. 
For  example:  (1)  some  States  include  aviation 
gasoline,  diesel  fuel,  and  LPG's  in  their  defi- 
nition of  motor  gasoline;  (2)  States  are  likely  to 
double  count  interstate  trade;  (3)  individual 
States  may  or  may  not  count  military  and  other 
non-taxed  users;  and  (4)  individual  States  have 
specific  exemptions  for  State  produced  natural 
gasoline,  a  product  principally  of  natural  gas 
wells. 


Recent  studies  show  that  the  correction  of  the 
EIA  survey  forms  and  frames  in  1981  has  not 
completely  made  up  the  difference  between  the 
EIA  data  and  the  FHWA  data.  There  are 


several   possible  reasons  for  the  continuing 
difference: 

•  The  FHWA  and  EIA  collect  slightly 
different  data.  Most  significantly,  FHWA 
includes  some  aviation  gasoline  and  possi- 
bly double  counts  interstate  sales. 

•  In  a  free  market  environment  alternative 
ways  of  producing  gasoline  will  always 
exist.  Examples  include:  (1)  gasohol  blend- 
ing using  ethyl  alcohol;  (2)  leaded  gasoline 
blending  using  gas  liquids;  and  (3)  syn- 
thetic fuel  processes  using  coal  or  natural 
gas.  The  producers  of  these  alternative 
sources  of  gasoline  are  typically  not  in- 
cluded immediately  in  the  list  of  respon- 
dents to  EIA  forms. 

•  The  limitations  imposed  by  sensitivity  to 
reporting  burden  and  the  economics  of 
survey  operations  imply  that  some  thres- 
hold will  always  exist  below  which  small 
gasoline  production  facilities  operate  with- 
out being  identified  for  inclusion  in  the 
survey  frames.  In  the  aggregate  these 
small  facilities  may  become  significant. 
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Focus  on  Crude  Oil  Production  Data 


The  Crude  Oil  Production  System  (COPS)  has 
provided  annual  State  level  crude  oil  production 
data  for  publication  in  the  Annual  Petroleum 
Statement  (APS)  and  will  provide  that  data  for 
publication  in  the  new  Petroleum  Supply  Annual 
(PSA).  In  addition,  it  provides  monthly  data  on 
State  level  crude  oil  production.  These  data 
originate  in  the  individual  State  offices  which 
voluntarily  share  their  data  with  the  Energy 
Information  Administration  (EIA).  Monthly 
data  for  publication  in  the  former  monthly 
publication,  the  Monthly  Petroleum  Statement 
(MPS),  and  the  current  monthly  publication, 
the  Petroleum  Supply  Monthly  (PSM),  are  de- 
rived from  the  COPS  and  augmented  by  esti- 
mates for  the  States  that  do  not  provide  monthly 
data  through  COPS.  Prior  to  October  1981, 
Petroleum  Administration  for  Defense  District 
(PADD)  level  and  US  level  totals  were  calcu- 
lated by  accumulating  the  State  reports. 

Each  State  has  a  crude  oil  reporting  system. 
Typically,  these  reporting  systems  were  designed 
by  States  to  provide  data  necessary  either  for 
collection  of  taxes  or  for  monitoring  conserva- 
tion of  natural  resources.  Because  of  the  resul- 
tant differences  in  the  design  of  the  individual 
State's  reporting  systems,  the  data  they  provide 
to  EIA  differ  in  accuracy,  timeliness,  and 
meaning. 

Production  figures  are  submitted  to  appro- 
priate state  offices  either  by  the  well  operator 
or  by  the  firm  which  purchases  the  liquids  and 
moves  them  away  from  the  lease.  In  some 
jurisdictions,  such  as  Texas,  reports  are  sub- 
mitted by  both. 

Typically,  State  regulations  specify  a  period  of 
15  to  45  days  from  the  end  of  a  month  within 
which  production  reports  must  be  filed  with  the 
State  office.  The  State  office  must  process  these 
reports,  summarize  results  and  prepare  a  crude 
oil  production  figure  for  use  by  DOE.  In  some 
cases,  these  State  reports  are  not  ready  in  time 
for  the  monthly  publication  schedule.  If  reports 
are  not  received  from  the  State  in  time,  the 
State  office  is  contacted  by  telephone.  If  data 
are  not  available,  EIA  estimates  crude  produc- 
tion based  on  that  state's  past  data.  There  are 
seven  states  that  do  not  collect  data  on  a 
monthly  basis:  New  York,  Pennsylvania,  West 
Virginia,  Indiana,  Missouri,  Ohio,  and  Wyom- 
ing. Their  monthly  production  is  estimated  by 
multiplying  an  estimate  for  their  average  daily 
production  by  the  number  of  days  in  the  month. 

When  final  annual  data  have  been  prepared  by 
the  States,  they  are  forwarded  to  EIA.  These 


are  the  annual  totals  published  by  State  in  the 
PSA  (formerly  the  APS).  Some  States  also 
provide  final  estimates  for  their  monthly  crude 
production.  If  a  State  does  not  provide  final 
estimates  of  monthly  production,  the  State's 
preliminary  monthly  data  are  adjusted  so  that 
their  sum  is  equal  to  the  State's  revised  annual 
total.  For  the  seven  States  that  do  not  provide 
monthly  data,  the  final  monthly  estimates  are 
made  by  multiplying  the  average  daily  produc- 
tion for  the  year  by  the  number  of  days  in  the 
month.  These  are  the  final  monthly  data  pub- 
lished in  the  PSA  (formerly  the  APS). 

Since  data  from  the  COPS  were  not  available  in 
time  for  publication  in  the  Monthly  Petroleum 
Statistics  Report  (MPSR),  which  was  published 
60  days  after  the  end  of  a  report  month,  an 
alternative  source  for  preliminary  crude  oil 
production  estimates  was  needed.  Prior  to  June 
1979,  these  preliminary  estimates  were  derived 
from  the  Domestic  Crude  Oil  First  Purchaser 
System,  Form  FEA  P-124,  which  was  operated 
by  the  Economic  Regulatory  Administration. 

Any  firm  that  obtained  ownership  by  first 
purchase  of  150,000  barrels  per  month  or  more 
of  domestic  crude  was  required  to  file  a  report 
by  20  days  after  the  end  of  a  month.  The 
summary  U.S.  level  data  were  reasonably  com- 
plete by  60  days  after  the  close  of  the  month. 
The  State  level  data  were  reasonably  complete 
by  90  days  after  the  close  of  the  month.  These 
data,  which  were  used  to  estimate  U.S.  crude 
production  for  publication  in  the  MPSR  in 
1977,  1978,  and  the  first  half  of  1979,  were 
always  lower  than  the  final  COPS  data.  The 
following  reasons  contributed  to  this  bias: 

(1)  By  45  days  after  the  end  of  the  month, 
when  estimates  were  needed  for  the 
MPSR,  many  companies  had  not  yet  filed 
their  reports.  The  Domestic  Crude  Oil 
First  Purchaser  System  had  no  way  of 
estimating  the  contribution  of  the  non- 
respondents. 

(2)  Companies  that  were  first  purchasers  of 
quantities  of  less  than  150,000  barrels 
were  exempt  from  reporting. 

(3)  Crude  oil  used  on  lease  by  the  producer  or 
the  first  purchaser  was  not  reported. 

(4)  Reports  to  the  Domestic  Crude  Oil  First 
Purchaser  System  were  based  on  account- 
ing records  of  the  companies.  Procedures 
used  by  some  companies  to  update  their 
records  occasionally  resulted  in  reports  of 
negative  purchases  for  a  month. 
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In  September  1979,  the  Domestic  Crude  Oil 
First  Purchaser  System  was  redesigned  and 
relabeled  Form  ERA-182.  At  that  time,  several 
of  the  above  problems  were  addressed:  All  first 
purchasers  were  required  to  report,  and  they 
were  required  to  report  crude  that  they  had 
used  on  lease.  While  these  adjustments  brought 
the  data  closer  to  the  COPS  data,  they  did  not 
eliminate  the  bias. 

Because  of  these  problems  with  the  First  Pur- 
chaser System,  an  alternative  statistical  esti- 
mation procedure  based  on  historical  COPS 
data  was  proposed  and  implemented  in  June 
1979.  It  was  revised  in  January  1980  and  again 
in  October  1981. 

The  revised  estimates  are  based  on  historical 
COPS  data.1  The  model  for  a  geographic  region 
expresses  current  production  for  that  region  as 
a  linear  function  of  its  past  production.  These 
models  lead  to  an  estimate  for  crude  production 
for  the  desired  month  of  publication.  At  the 
time  these  estimates  are  made,  the  most  current 
available  data  are  from  3  months  prior  to  the 
publication  date. 

Beginning  in  June  1979,  MPSR  estimates  for 
crude  production  were  based  on  models  for 
production  in  geographic  regions.  From  June 
through  December  1979,  these  estimates  were 


■See  Explanatory  Note  2.2  in  this  publication. 


based  on  two  models:  one  for  crude  production 
in  the  contiguous  48  States;  the  other  for  the 
crude  production  in  Alaska.  However,  these 
estimates  were  still  biased.  In  January  1980, 
the  estimates  were  improved  by  obtaining  data 
on  crude  production  in  the  north  slope  of  Alaska 
directly  and  by  developing  models  for  crude 
production  in  5  regions:  the  rest  of  Alaska, 
California,  Texas,  Louisiana,  and  the  rest  of  the 
United  States.  This  procedure  has  led  to  better 
behaved  estimates  for  crude  production. 


The  first  graph  shows  the  percent  error  per 
month  for  1978,  1979,  and  1980  of  MPSR  data 
relative  to  APS  data  and  of  MPS  data  relative 
to  APS  data  .  The  differences  between  MPS 
and  APS  are  due  to  annual  revisions  submitted 
by  States  on  COPS.  The  difference  between 
MPSR  and  APS  prior  to  June  1979  are  due  to 
differences  between  data  from  the  Domestic 
Crude  Oil  First  Purchaser  System  and  annual 
COPS  data.  After  June  1979  these  differences 
are  due  to  differences  between  model  estimates 
and  COPS  data.  The  graph  shows  that  the  data 
since  January  1980  are  no  longer  biased.  (The 
revisions  are  centered  around  zero.)  The  second 
graph  shows  the  percent  difference  per  month 
of  MPSR  data  relative  to  the  MPS  data  for 
1978,  1979,  1980,  and  1981.  This  shows  that  in 
1981,  models  continued  to  give  acceptable 
results. 
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Crude  Production  Percent  Difference  MPSR  to  MPS  1978-1981 


As  part  of  the  transition  from  the  MPS  to  the 
PSM,  the  production  cycle  of  the  MPS  was 
reduced  to  less  than  90  days  in  late  1981. 
Because  data  on  crude  production  were  needed 
sooner  with  this  revised  schedule,  there  were 
more  States  for  which  data  were  not  available 
from  COPS  by  the  MPS  (PSM)  publication 
date.  This  caused  a  problem  in  preparing  esti- 
mates for  PAD  District  and  U.S.  totals. 

Because  of  the  previous  success  in  modeling  the 
crude  production  in  geographic  regions  and  the 
ease  in  extending  the  modeling  approach,  this 


problem  was  solved  by  replacing  the  model  for 
the  rest  of  the  United  States  with  separate 
models  for  PAD  Districts.  New  models  were 
developed  for  PADD  I,  PADD  II,  the  States  in 
PADD  III  other  than  Texas  and  Louisiana, 
PADD  IV,  and  the  States  in  PADD  V  other 
than  California  and  Alaska.  Since  October 
1981,  MPS  (PSM)  estimates  for  crude  produc- 
tion in  PAD  Districts  and  the  United  States 
have  been  given  by  summing  the  estimates  for 
the  appropriate  models.  Alaskan  north  slope 
production  continues  to  be  obtained  directly  by 
telephone. 
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Crude  Oil1  and  Petroleum  Products  Overview 


®S& 


1973  AVERAGE 

1974  AVERAGE 

1975  AVERAGE 

1976  AVERAGE 

1977  AVERAGE 

1978  AVERAGE 

1979  AVERAGE 

1980  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1981  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1982  January 
February* 
March** 

AVERAGE 


Field  Production 


Total 

Domestic"      Cr"de 
Oil 


Natural 
Gas  Plant 
Production 


Stock  Withdrawal2 


Crude 
Oils 


Petroleum 
Products 


Petroleum 
Products 
Supplied 


Thousand  Barrels  per  Day 


10,975 
10,498 
10,045 
9,774 
9,913 
10,328 
10,179 

10,377 
10,402 
10,303 
10,356 
10,298 
10,164 
10,113 
9,974 
10,184 
10,092 
10,109 
10,204 

10,214 

10,168 
10,250 
10,217 
10,133 
10,115 
10,260 
10,021 
10,202 
10,293 
10,212 
10,264 
10,274 

10,200 

10,257 

10,261 

NA 

NA 


9,208 
8,774 
8,375 
8,132 
8,245 
8,707 
8,552 

8,675 
8,705 
8,698 
8,685 
8,635 
8,554 
8,547 
8,414 
8,619 
8,532 
8,495 
8,606 

8,597 

8,533 
8,598 
8,601 
8,543 
8,496 
8,616 
8,422 
8,574 
8,598 
8,547 
8,595 
8,624 

8,562 

8,669 

R8.690 

8,689 

8,682 


1,738 
1,688 
1,633 
1,603 
1,618 
1,567 
1,584 

1,648 
1,656 
1,568 
1,630 
1,615 
1,561 
1,524 
1,519 
1,515 
1,516 
1,571 
1,560 

1,573 

1,595 
1,615 
1,581 
1,551 
1,554 
1,579 
1,547 
1,582 
1,630 
1,601 
1,615 
1,605 

1,588 

1,548 

1,524 

NA 

NA 


11 
-62 
-17 
-39 

-170 
-78 

-148 

-594 

-292 

-47 

-412 

-117 

65 

88 

-274 

307 

-191 

-8 

304 

-98 

-192 
-318 
-490 
-777 
-354 

-98 
-334 

508 
-359 
-761 
-352 
-130 

-304 

-236 

R-216 

-40 

-162 


-146 

-117 

-145 

96 

-378 

172 

-25 

270 

563 

-99 

-229 

-520 

-869 

-556 

-473 

-259 

756 

-84 

993 

-42 

1,139 
258 
235 
180 

-405 
396 
147 

-977 

-385 
516 

-245 
698 

130 

1,129 

R  1,268 

845 

1,074 


17,308 
16,653 
16,322 
17,461 
18,431 
18,847 
18,513 

18,851 
18,817 
17,377 
16,784 
16,238 
16,187 
16,008 
15,753 
16,598 
16,995 
16,702 
18,410 

17,056 

18,288 
16,930 
15,838 
15,280 
15,196 
15,996 
15,713 
15,236 
15,619 
15,840 
15,508 
16,602 

16,001 

15,890 

R15.941 

15,249 

15,685 


Ending 
Stocks3 


Crude 

Oil5  and 

Petroleum 

Products 


Millions  of 
Barrels 


1,008 
1,074 
1,133 
1,112 
1,312 
1,278 
1,341 

1,351 
1,343 
1,348 
1,367 
1,387 
1,411 
1,425 
1,449 
1,447 
1,430 
1,432 
1,392 


1,396 
1,398 
1,405 
1,423 
1,447 
1,438 
1,444 
1,458 
1,481 
1,488 
1,506 
1,489 


1,461 
1,431 
1,406 


Includes  lease  condensate. 

A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease 

Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

Includes  crude  oil,  natural  gas  plant  production,  other  hydrocarbons  and  alcohol 

Includes  stocks  located  in  the  Strategic  Petroleum  Reserve. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding 
NA  =  Not  available.  R  =  Revised  data. 

'   See  Explanatory  Note  5.1. 
"  Preliminary  statistics.   See  Explanatory  Note  2.7. 

Note:      Beginning    in    January    1975,    the    Bureau    of    Mines,    Dept.    of    Interior,    expanded    its    stocks 
coverage  to  include  an  additional  100  bulk  terminal  operators 

Geographic  coverage:     The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 
the  outer  contmental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone 
Sources:  See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil1  and  Petroleum  Products  Overview  (  continued  ) 


Imports2 

Exports3 

Total 

Crude 
Oil4 

Petroleum 
Products 

Total 

Crude 
Oil 

Petroleum 
Products 

Net5 
Imports 

Thousand  Barrels  per  Day 

1973  AVERAGE 

1974  AVERAGE 

1975  AVERAGE 

1976  AVERAGE 

1977  AVERAGE 

1978  AVERAGE 

1979  AVERAGE 

1980  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1981  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1982  January 
February* 
March** 

AVERAGE 


6,256 
6,112 
6,056 
7,313 
8,807 
8,363 
8,456 

8,598 
7,945 
7,452 
7,106 
6,579 
6,894 
6,257 
6,192 
6,239 
6,379 
6,408 
6,894 

6,909 

6,814 
6,777 
6,026 
5,767 
5,702 
5,422 
5,809 
5,737 
6,326 
5,939 
5,610 
5,896 

5,981 

5,232 

R4.691 

4,126 

4,683 


3,244 
3,477 
4,105 
5,287 
6,615 
6,356 
6,519 

6,406 
6,013 
5,695 
5,598 
5,106 
5,480 
4,843 
4,803 
4,707 
4,768 
4,680 
5,082 

5,263 

4,923 
4,873 
4,521 
4,457 
4,267 
4,084 
4,336 
4,165 
4,714 
4,382 
3,992 
4,189 

4,406 

3,648 

R2.949 

2,752 

3,122 


3,012 
2,635 
1,951 
2,026 
2,193 
2,008 
1,937 

2,192 
1,931 
1,757 
1,508 
1,472 
1,414 
1,414 
1,389 
1,532 
1,611 
1,728 
1,812 

1,646 

1,892 
1,904 
1,505 
1,310 
1,436 
1,338 
1,473 
1,572 
1,612 
1,557 
1,619 
1,707 

1,576 

1,585 

R  1,742 

1,374 

1,561 


231 
221 
209 
223 
243 
362 
472 

550 
558 
573 
434 
591 
654 
531 
319 
557 
598 
549 
622 

544 

558 
569 
586 
570 
595 
420 
571 
644 
519 
738 
701 
656 

595 

829 
804 
NA 

NA 


2 

3 

6 

8 

50 

158 

235 

322 

332 
330 
192 
326 
365 
238 
78 
322 
309 
289 
343 

287 

339 
198 
210 
198 
312 
123 
257 
204 
194 
226 
278 
189 

228 

238 
304 
NA 

NA 


229 

6,025 

218 

5,892 

204 

5,846 

215 

7,090 

193 

8,565 

204 

8,002 

237 

7,984 

228 

8,048 

227 

7,386 

243 

6,879 

241 

6,672 

266 

5,987 

289 

6,240 

293 

5,727 

241 

5,873 

235 

5,682 

288 

5,781 

260 

5,858 

279 

6,272 

258 

6,365 

219 

6,257 

371 

6,208 

376 

5,440 

372 

5,198 

283 

5,107 

297 

5,002 

314 

5,238 

440 

5,093 

325 

5,807 

512 

5,202 

423 

4,909 

467 

5,240 

367 

5,387 

591 

4,404 

499 

3,887 

NA 

NA 

NA 


NA 


Includes  lease  condensate. 

Includes  shipments  from  United  States  possessions  and  territories. 
Includes  shipments  to  United  States  possessions  and  territories. 
Includes  crude  oil  for  storage  in  the  Strategic  Petroleum  Reserve. 
Net  Imports  =  Imports  minus  Exports. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

NA  =  Not  available.         R  =  Revised  data. 

'    See  Explanatory  Note  5.1. 

"    Preliminary  Statistics.   See  Explanatory  Note  2.7. 

Geographic  coverage:     The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Sources:   See  "Sources"  at  the  end  of  this  section. 
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Legend 


Petroleum  Products 
Supplied 

Total  Domestic 
Production1 

•  •  •  — — • 

Net  Petroleum 
Imports2 


includes  crude  oil  and 
natural  gas  plant 
production. 

includes  SPR  imports. 
Source  table:  "Crude 
Oil  and  Petroleum 
Products  Overview." 


Legend 

E3  SPR  Crude  Oil 
■i  Crude  Oil  and 

Petroleum 

Products, 

Excluding  SPR 


Source  tables:  "Crude 
Oil  and  Petroleum 
Products  Overview" 
and  "Crude  Oil  Supply 
and  Disposition." 


Petroleum  Overview,  Annual 
(Thousand  Barrels  per  Day) 


20,000  n 


15,000  - 


10,000 


5,000 


Petroleum  Product  Supplied 


Total  Domestic  Production1 


Net  Petroleum  Imports2    .« 


1973      1974      1975      1976      1977      1978      1979      1980      1981 


Crude  Oil  and  Petroleum  Products  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


2,000  1 


1,500  " 


1,000 


500  - 


1973   1974   1975   1976   1977   1978   1979   1980   1981 
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ncludes  crude  oil  and 

atural  gas  plant 

roduction. 

ncludes  SPR  imports. 

ource  table:  "Crude 

il  and  Petroleum 

roducts  Overview." 


egend 

2  SPR  Crude  Oil 

■  Crude  Oil  and 

Petroleum 

Products, 

Excluding  SPR 
B  Average  Stock 

Range1 


Average  stock  range 
sxcluding  SPR)  based 
n  3  years  of  data.  See 
Ixplanatory  Note  2.5. 
lource  tables:  "Crude 
)il  and  Petroleum 
'roducts  Overview" 
nd  "Crude  Oil  Supply 
nd  Disposition." 


Petroleum  Overview,  Monthly 
(Thousand  Barrels  per  Day) 


20,000  n 


15,000  " 


10,000 


5,000 


Petroleum  Product  Supplied 


Total  Domestic  Production1 


Net  Petroleum  Imports 


S 
* 


i         i 

F       M 
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T 
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i          i 

— i 1 

A 

S 
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N 

D 

J         F 

1982 

M 

Crude  Oil  and  Petroleum  Product  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 


2,000  -i 


1,500  - 


1,000  - 


500  - 
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Crude  Oil1  Supply  and  Disposition 


Supply 

Stock 

Field  Production 

Imports2 

Withdrawal3 

Total 

Domestic 

Alaskan 

Total 

SPR4 

Other 

SPR4 

Other 

Thousand  Barrels 

per  Day 

1973 

AVERAGE 

9,208 

198 

3,244 

3,244 

11 

1974 

AVERAGE 

8,774 

193 

3,477 

3,477 

-62 

1975 

AVERAGE 

8,375 

191 

4,105 

4,105 

-17 

1976 

AVERAGE 

8,132 

173 

5,287 

5,287 

-39 

1977 

AVERAGE 

8,245 

464 

6,615 

21 

6,594 

-20 

-150 

1978 

AVERAGE 

8,707 

1,229 

6,356 

162 

6,195 

-163 

84 

1979 

AVERAGE 

8,552 

1,401 

6,519 

67 

6,452 

-67 

-81 

1980 

January 

8,675 

1,634 

6,406 

0 

6,406 

0 

-594 

February 

8,705 

1,630 

6,013 

0 

6,013 

0 

-292 

March 

8,698 

1,647 

5,695 

0 

5,695 

0 

-47 

April 

8,685 

1,649 

5,598 

0 

5,598 

0 

-412 

May 

8,635 

1,627 

5,106 

0 

5,106 

0 

-117 

June 

8,554 

1,626 

5,480 

0 

5,480 

0 

65 

July 

8,547 

1,612 

4,843 

0 

4,843 

0 

88 

August 

8,414 

1,612 

4,803 

0 

4,803 

0 

-274 

September 

8,619 

1,610 

4,707 

54 

4,653 

-54 

361 

October 

8,532 

1,588 

4,768 

131 

4,637 

-123 

-68 

November 

8,495 

1,561 

4,680 

142 

4,538 

-189 

181 

December 

8,606 

1,602 

5,082 

198 

4,884 

-177 

481 

AVERAGE 

8,597 

1,617 

5,263 

44 

5,219 

-45 

-52 

1981 

January 

8,533 

1,606 

4,923 

106 

4,817 

-151 

-41 

February 

8,598 

1,619 

4,873 

80 

4,793 

-127 

-191 

March 

8,601 

1,618 

4,521 

140 

4,382 

-155 

-3"35 

April 

8,543 

1,608 

4,457 

272 

4,185 

-444 

-333 

May 

8,496 

1,580 

4,267 

386 

3,881 

-513 

158 

June 

8,616 

1,632 

4,084 

318 

3,766 

-434 

335 

July 

8,422 

1,605 

4,336 

175 

4,161 

-324 

-10 

August 

8,574 

1,602 

4,165 

257 

3,908 

-372 

880 

September 

8,598 

1,607 

4,714 

435 

4,279 

-486 

126 

October 

8,547 

1,596 

4,382 

453 

3,929 

-501 

-260 

November 

8,595 

1,618 

3,992 

271 

3,720 

-259 

-93 

December 

8,624 

1,630 

4,189 

165 

4,024 

-252 

122 

AVERAGE 

8,562 

1,610 

4,406 

256 

4,150 

-336 

32 

1982 

January 

8,669 

1,712 

3,648 

170 

3,478 

-159 

-77 

February* 

R  8,690 

R1.715 

R  2,949 

R159 

R  2,790 

R-213 

R-3 

March** 

8,689 

1,707 

2,752 

168 

2,584 

-236 

196 

AVERAGE 

8,682 

1,711 

3,122 

166 

2,956 

-202 

40 

1    Includes  lease  condensate. 

2   Includes  shipments  from  United  States  possessions  and  territories. 

3  A 

4  S 

negative  number  indicates  an  increase  in 

ratenir;  Petroleum  Rosprvp 

stooks  and  £ 

i  positive  number  indicates  a  decrease. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA  =  Not  available.  R  =  Revised  data. 

*     See  Explanatory  Note  5.2. 

Preliminary  statistics.   See  Explanatory  Note  2.7. 
Geographic  coverage:     The  50   United  States  and  the  District  of  Columbia  including  adjacent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil*  Supply  and  Disposition  (  continued  ) 


Supply  (Continued) 

Disposition 

Ending  Stocks2 

Unac- 
counted 
for  Crude 
Oil 

Crude 
Used 

Directly 
and 

Losses 

Refinery 
Inputs 

Exports3 

Total 

Crude 

Oil 

SPR4 

Other 
Primary 

Thousand  Barrels  per  Day 

Millions  of  Barrels 

1973 

AVERAGE 

3 

-32 

12,431 

2 

242 

242 

1974 

AVERAGE 

-25 

-28 

12,133 

3 

265 

265 

1975 

AVERAGE 

17 

-30 

12,442 

6 

271 

271 

1976 

AVERAGE 

77 

-33 

13,416 

8 

285 

285 

1977 

AVERAGE 

-6 

-30 

14,602 

50 

348 

7 

340 

1978 

AVERAGE 

-57 

-30 

14,739 

158 

376 

67 

309 

1979 

AVERAGE 

-11 

-29 

14,648 

235 

430 

91 

339 

1980 

January 

166 

-31 

14,301 

322 

449 

91 

358 

February 

124 

-31 

14,187 

332 

457 

91 

366 

March 

-278 

-30 

13,709 

330 

459 

91 

367 

April 

-165 

-29 

13,484 

192 

471 

91 

380 

May 

55 

-28 

13,326 

326 

475 

91 

383 

June 

1 

-30 

13,705 

365 

473 

91 

381 

July 

52 

-29 

13,264 

238 

470 

91 

379 

August 

147 

-28 

12,984 

78 

478 

91 

387 

September 

27 

-26 

13,313 

322 

469 

93 

376 

October 

-3 

-25 

12,772 

309 

475 

97 

379 

November 

266 

-26 

13,119 

289 

475 

102 

373 

December 

24 

-26 

13,648 

343 

466 

108 

358 

AVERAGE 

34 

-28 

13,481 

287 

1981 

January 

352 

-28 

13,248 

339 

494 

112 

381 

February 

-29 

-23 

12,903 

198 

503 

116 

387 

March 

-10 

-29 

12,383 

210 

518 

121 

397 

April 

92 

-27 

12,090 

198 

541 

134 

407 

May 

241 

-28 

12,309 

312 

552 

150 

402 

June 

-33 

-30 

12,415 

123 

555 

163 

392 

July 

162 

-62 

12,267 

257 

566 

173 

393 

August 

-71 

-61 

12,911 

204 

550 

185 

365 

September 

-184 

-65 

12,510 

194 

561 

199 

361 

October 

190 

-67 

12,065 

226 

584 

215 

369 

November 

371 

-68 

12,260 

278 

595 

223 

372 

December 

-45 

-67 

12,383 

189 

599 

230 

369 

AVERAGE 

88 

-46 

12,477 

228 

1982 

January 

-138 

-66 

1 1 ,638 

238 

606 

235 

371 

February* 

199 

-66 

R1 1,252 

304 

R612 

241 

R371 

March** 

NA 

NA 

11,356 

NA 

625 

248 

377 

AVERAGE 

NA 

NA 

11,421 

NA 

1  Includes  lease  condensate. 

2  Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

3  Includes  shipments  to  United  States  possessions  and  territories. 

4  Strategic  Petroleum  Reserve. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

NA  =  Not  available.  R  =  Revised  data. 

*     See  Explanatory  Note  5.2. 

"    Preliminary  statistics.   See  Explanatory  Note  2.7. 

Geographic  coverage:     The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Sources:   See  "Sources"  at  the  end  of  this  section. 
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Disposition." 
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average  stock  range 
xcluding  SPR)  based 
1  3  years  of  data.  See 
xplanatory  Note  2.5. 
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Finished  Motor  Gasoline  Supply  and  Disposition 


Supply 

Disposition 

Ending  Stocks1 

Total 
Produc- 
tion 

Imports2 

Stock 
With- 
drawal2 3 

Exports 

Product  Supplied 

Total 

Motor 

Gasoline4 

Total 

Unleaded5 

Unleaded 

Finished 

Motor 
Gasoline 

Thousand  Barrels  per  Day 

Percent 
of  Total 

Millions  of  Barrels 

1973 
1974 
1975 
1976 
1977 
1978 
1979 


AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 


1980  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1981  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1982  January 
February* 
March" 

AVERAGE 


6,535 
6,360 
6,520 
6,841 
7,033 
7,169 
6,852 

6,991 
6,866 
6,519 
6,284 
6,316 
6,569 
6,465 
6,452 
6,383 
6,131 
6,467 
6,644 

6,506 

6,687 
6,282 
6,213 
6,114 
6,121 
6,222 
6,417 
6,616 
6,567 
6,447 
6,583 
6,621 

6,409 

6,181 

R  5,91 7 

5,944 

6,017 


134 
204 
184 
131 
217 
190 
181 

141 
154 
155 
155 
132 
148 
149 
141 
106 
152 
126 
121 

140 

138 
111 
170 
174 
146 
161 
118 
125 
169 
143 
145 
196 

150 

114 
133 
NA 

NA 


9 

4 

6,674 

NA 

NA 

209 

-24 

2 

6,537 

NA 

NA 

218 

-28 

2 

6,675 

NA 

NA 

235 

10 

3 

6,978 

NA 

NA 

231 

-72 

2 

7,177 

1,976 

27.5 

258 

54 

1 

7,412 

2,521 

34.0 

238 

2 

(s) 

7,034 

2,798 

39.8 

237 

-809 

1 

6,323 

2,718 

43.0 

262 

-423 

(s) 

6,596 

2,969 

45.0 

275 

-267 

(s) 

6,406 

3,032 

47.3 

283 

362 

1 

6,800 

3,021 

44.4 

272 

283 

1 

6,729 

2,980 

44.3 

263 

-59 

1 

6,657 

3,099 

46.6 

265 

-132 

3 

6,743 

3,131 

46.4 

261 

56 

1 

6,648 

3,135 

47.2 

259 

28 

7 

6,510 

3,054 

46.9 

258 

380 

1 

6,662 

3,110 

46.7 

247 

-359 

(s) 

6,234 

3,123 

50.1 

257 

-133 

1 

6,632 

3,421 

51.6 

261 

-66 

1 

6,579 

3,067 

46.6 

-435 

(s) 

6,389 

3,115 

48.8 

277 

-100 

1 

6,293 

3,103 

49.3 

284 

-81 

(s) 

6,303 

3,097 

49.1 

285 

298 

(s) 

6,585 

3,281 

49.8 

272 

341 

1 

6,608 

3,119 

47.2 

258 

620 

1 

7,001 

3,421 

48.9 

242 

282 

(s) 

6,817 

3,420 

50.2 

227 

-93 

3 

6,645 

3,346 

50.4 

233 

-74 

2 

6,660 

3,337 

50.1 

237 

10 

3 

6,598 

3,253 

49.3 

235 

-333 

1 

6,395 

3,203 

50.1 

247 

-91 

11 

6,715 

3,444 

51.3 

251 

29 

2 

6,586 

3,262 

49.5 

358 

18 

5,920 

3,033 

51.2 

262 

28 

8 

R  6,070 

3,145 

51.8 

R262 

NA 

NA 

6,348 

NA 

NA 

247 

NA 


NA 


6,114 


NA 


NA 


227 
230 
232 
223 
213 
194 
185 
188 
191 
190 
200 
203 


214 
213 
NA 


1  Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

2  Beginning  in  1981  excludes  blending  components. 

3  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 

4  Includes  motor  gasoline  blending  components. 

5  Includes  gasohol. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

(s)    =  Less  than  500  barrels.        NA  =  Not  available.        R  =  Revised  data. 

See  Explanatory  Note  5.3. 
"  Preliminary  statistics.  See  Explanatory  Note  2.7. 

Notes:    Beginning    in   January    1981,    the    Energy    Information   Administration    modified   survey   forms,    definitions,    and    processing 
procedures.  See  Explanatory  Note  4  on  Changes  for  the  effects  on  motor  gasoline  statistics. 

Beginning    in    January    1975,    the    Bureau    of    Mines,    Dept.    of    the    Interior,    expanded    its    stocks    coverage    to    include    an 
additional  100  bulk  terminal  operators. 

Geographic  coverage:   The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:  See  "Sources"  at  the  end  of  this  section. 
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Distillate  Fuel  Oil  Supply  and  Disposition 


Ending 

Supply 

Disposition 

Stocks1 

Crude 

Total 

Stock 

Used 

Product 

Production 

Imports 

Withdrawal2 

Directly 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

2,822 

392 

-115 

2 

9 

3,092 

196 

1974 

AVERAGE 

2,669 

289 

-9 

2 

2 

2,948 

200 

1975 

AVERAGE 

2,654 

155 

40 

2 

1 

2,851 

209 

1976 

AVERAGE 

2,924 

146 

62 

1 

1 

3,133 

186 

1977 

AVERAGE 

3,278 

250 

-176 

1 

1 

3,352 

250 

1978 

AVERAGE 

3,167 

173 

93 

1 

3 

3,432 

216 

1979 

AVERAGE 

3,153 

193 

-34 

1 

3 

3,311 

229 

1980 

January 

3,014 

179 

526 

1 

7 

3,714 

212 

February 

2,766 

237 

716 

1 

8 

3,712 

192 

March 

2,558 

193 

445 

1 

19 

3,179 

178 

April 

2,461 

154 

21 

2 

2 

2,635 

177 

May 

2,474 

126 

-199 

1 

1 

2,402 

183 

June 

2,647 

108 

-439 

1 

(s) 

2,317 

197 

July 

2,690 

117 

-557 

2 

3 

2,249 

214 

August 

2,462 

77 

-403 

2 

(s) 

2,137 

226 

September 

2,686 

101 

-201 

2 

(s) 

2,587 

232 

October 

2,590 

115 

215 

1 

n 

2,920 

226 

November 

2,703 

133 

111 

1 

(s) 

2,949 

222 

December 

2,891 

166 

556 

1 

(s) 

3,615 

205 

AVERAGE 

2,662 

142 

64 

1 

3 

2,866 

1981 

January 

2,988 

273 

818 

11 

(s) 

4,090 

180 

February 

2,810 

325 

267 

11 

17 

3,395 

173 

March 

2,484 

144 

254 

9 

(s) 

2,891 

165 

April 

2,418 

116 

(s) 

10 

3 

2,541 

165 

May 

2,454 

165 

-234 

10 

(s) 

2,395 

172 

June 

2,502 

201 

-275 

10 

(s) 

2,437 

180 

July 

2,403 

179 

-210 

10 

2 

2,381 

187 

August 

2,656 

159 

-439 

8 

(s) 

2,384 

200 

September 

2,611 

129 

-217 

10 

1 

2,532 

207 

October 

2,490 

117 

182 

9 

5 

2,792 

201 

November 

2,729 

114 

38 

11 

6 

2,886 

200 

December 

2,862 

95 

317 

11 

26 

3,258 

190 

AVERAGE 

2,616 

167 

42 

10 

5 

2,830 

1982 

January 

2,615 

96 

780 

10 

90 

3,410 

166 

February* 

R2.447 

R130 

R689 

11 

90 

R3.187 

R147 

March** 

2,273 

38 

589 

NA 

NA 

2,821 

124 

AVERAGE 

2,445 

87 

686 

NA 

NA 

3,138 

1  Ending  stocks  for  1973  -  1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals*  may  not  equal  sum  of  components  due  to  independent  rounding. 

(s)  =  Less  than  500  barrels  per  day.      NA  =  Not  available.      R  =  Revised  data. 
*   See  Explanatory  Note  5.4. 
**  Preliminary  Statistics.     See  Explanatory  Note  2.7. 

Note:    Beginning     in     January     1981,     the     Energy     Information     Administration     modified     survey     forms,     definitions,     and 
processing  procedures.   See  Explanatory  Note  4  on  Changes  for  the  effects  on  Distillate  Fuel  Oil  statistics. 

Beginning    in    January    1975,    the    Bureau    of    Mines,    Dept.    of    the    Interior,    expanded    its    stocks    coverage    to    include 
an  additional  100  bulk  terminal  operators. 

Geographic     coverage:  The     50     United     States     and     the     District     of     Columbia     including     adjacent     areas     of 

the  outer  continental  shelf  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 
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figures  for  1979  and 
1980  recast  to  account 
for  data  system 
changes  in  1981.  See 
Explanatory  Note  4. 
2Liquefied  Petroleum 
Gases. 


Source  tables: 

"Finished  Motor 
Gasoline  Supply  and 
Disposition," 
"Distillate  Fuel  Oil 
Supply  and 

Disposition,"  "Residual 
Fuel  Oil  Supply  and 
Disposition," 
"Liquefied  Petroleum 
Gases  and  Ethane 
Supply  and 
Disposition." 


includes  finished 
motor  gasoline 
blending  components. 

Source  table: 

"Finished  Motor 
Gasoline  Supply  and 
Disposition." 


Products  Supplied,  Annual 
(Thousand  Barrels  per  Day) 
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'Liquefied  Petroleum 
Gases. 

Source  tables: 
"Finished  Motor 
Gasoline  Supply  and 
Disposition," 
"Distillate  Fuel  Oil 
Supply  and 

Disposition,"  "Residual 
Fuel  Oil  Supply  and 
Disposition," 
"Liquefied  Petroleum 
Gases  and  Ethane 
Supply  and 
Disposition." 


Legend 

■  Total  Motor 
Gasoline1 

23  Finished  Motor 
Gasoline 

lH  Average  Stock 
Range2 


includes  finished 
motor  gasoline 
blending  components. 
2Average  stock  range 
for  total  motor 
gasoline  based  on 
3  years  of  data.  See 
Explanatory  Note  2.5. 
Source  table: 
"Finished  Motor 
Gasoline  Supply  and 
Disposition." 


Products  Supplied,  Monthly 
(Thousand  Barrels  per  Day) 
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Source  table: 

"Distillate  Fuel  Oil 
Supply  and 
Disposition." 


Source  table: 

"Residual  Fuel  Oil 
Supply  and 
Disposition." 


Distillate  Fuel  Oil  Ending  Stocks,  Annual 
(Millions  of  Barrels) 
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Legend 

■  Average  Stock 
Range1 


JAverage  stock  range 
based  on  3  years  of 
data.  See  Explanatory 
Note  2.5. 
Source  table: 
"Distillate  Fuel  Oil 
Supply  and 
Disposition." 


Legend 

EU  Average  Stock 
Range1 


Average  stock  range 
based  on  3  years  of 
data.  See  Explanatory 
Note  2.5. 

Source  table: 

"Residual  Fuel  Oil 
Supply  and 
Disposition." 


Distillate  Fuel  Oil  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 
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Residual  Fuel  Oil  Supply  and  Disposition 


S88 


1  Ending  Stocks  for  1973-1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

NA  =  Not  available.         R  =  Revised  data. 

*    See  Explanatory  Note  5.4. 

**  Preliminary  Statistics.   See  Explanatory  Note  2.7. 

Notes:    Beginning  in  January  1981,  the  Energy  Information  Administration  modified  survey  forms, 

definitions,  and  processing  procedures. 

See  Explanatory  Note  4  on  changes  for  the  effects  on  residual  fuel  oil  statistics. 

Beginning  in  January  1975,  The  Bureau  of  Mines,  Dept.  of  the  Interior,  expanded  its  stocks 

coverage  to  include  an  additional  100  bulk  terminal  operators. 

Geographic     Coverage:  The     50     United     States     and     the     District     of     Columbia     including 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Sources:    See  "Sources"  at  the  end  of  this  section. 


Supply 

Disposition 

Ending 
Stocks1 

Total 

Crude 

Produc- 

Stock 

Used 

Products 

tion 

Imports 

Withdrawal2 

Directly 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

971 

1,853 

5 

17 

23 

2,822 

53 

1974 

AVERAGE 

1,070 

1,587 

-17 

13 

14 

2,639 

60 

1975 

AVERAGE 

1,235 

1,223 

2 

15 

15 

2,462 

74 

1976 

AVERAGE 

1,377 

1,413 

5 

17 

12 

2,801 

72 

1977 

AVERAGE 

1,754 

1,359 

-48 

13 

6 

3,071 

90 

1978 

AVERAGE 

1,667 

1,355 

-1 

13 

13 

3,023 

90 

1979 

AVERAGE 

1,687 

1,151 

-15 

12 

9 

2,826 

96 

1980 

January 

1,771 

1,338 

-51 

14 

5 

3,067 

97 

February 

1,773 

1,122 

214 

14 

17 

3,105 

91 

March 

1,584 

976 

87 

14 

2^ 

2,658 

88 

April 

1,595 

775 

102 

13 

40 

2,444 

85 

May 

1,509 

812 

-78 

12 

20 

2,235 

88 

June 

1,575 

749 

-4 

14 

14 

2,321 

88 

July 

1,480 

787 

71 

13 

60 

2,291 

86 

August 

1,444 

875 

-43 

13 

2 

2,286 

87 

September 

1,495 

906 

-31 

10 

21 

2,359 

88 

October 

1,512 

875 

-100 

9 

70 

2,227 

91 

November 

1,579 

1,024 

-74 

10 

88 

2,451 

93 

December 

1,660 

1,025 

46 

10 

62 

2,679 

92 

AVERAGE 

1,580 

939 

10 

12 

33 

2,508 

1981 

January 

1,611 

1,015 

298 

11 

65 

2,870 

82 

February 

1,565 

956 

144 

9 

125 

2,549 

78 

March 

1,423 

699 

107 

14 

145 

2,098 

75 

April 

1,320 

584 

63 

14 

151 

1,829 

73 

May 

1,222 

735 

-177 

14 

25 

1,769 

79 

June 

1,232 

540 

283 

14 

76 

1,993 

70 

July 

1,174 

830 

26 

48 

82 

1,995 

69 

August 

1,230 

819 

-179 

48 

69 

1,849 

75 

September 

1,286 

841 

-174 

51 

126 

1,878 

80 

October 

1,232 

773 

8 

54 

202 

1,865 

80 

November 

1,218 

844 

-35 

53 

203 

1,878 

81 

December 

1,295 

920 

80 

52 

157 

2,191 

78 

AVERAGE 

1,316 

796 

36 

32 

118 

2,062 

1982 

January 

1,183 

821 

328 

53 

235 

2,150 

68 

February* 

R1.136 

R928 

R358 

53 

213 

R2.261 

R58 

March** 

1,073 

845 

7 

NA 

NA 

1,765 

56 

AVERAGE 

1,131 

862 

227 

NA 

NA 

2,052 

adjacent     areas     of 
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Liquefied  Petroleum  Gases  and  Ethane  Supply  and  Disposition 


1  Ending  stocks  for  1973  -  1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

*    See  Explanatory  Note  5.5. 

Geographic     coverage:  The     50     United     States     and     the     District 

the  outer  continental  shelf  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 


Ending 

Supply 

Disposition 

Stocks' 

Total 

Stock 

Refinery 

Product 

Production 

Imports 

Withdrawal2 

Inputs 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

1,600 

132 

-35 

220 

27 

1,449 

99 

1974 

AVERAGE 

1,565 

123 

-38 

220 

25 

1,406 

113 

1975 

AVERAGE 

1,527 

112 

-35 

246 

26 

1,333 

125 

1976 

AVERAGE 

1,535 

130 

24 

260 

25 

1,404 

116 

1977 

AVERAGE 

1,566 

161 

-55 

233 

18 

1,422 

136 

1978 

AVERAGE 

1,537 

123 

12 

239 

20 

1,413 

132 

1979 

AVERAGE 

1,556 

217 

70 

236 

15 

1,592 

111 

1980 

January 

1,560 

264 

461 

291 

30 

1,963 

96 

February 

1,581 

252 

209 

252 

26 

1,764 

90 

March 

1,519 

214 

7 

211 

23 

1,506 

90 

April 

1,546 

186 

-339 

171 

19 

1,203 

100 

May 

1,538 

181 

-224 

182 

17 

1,295 

107 

June 

1,528 

184 

-319 

170 

18 

1,205 

117 

July 

1,485 

172 

-283 

209 

18 

1,147 

126 

August 

1,507 

158 

-296 

203 

17 

1,149 

135 

September 

1,495 

213 

-80 

228 

19 

1,382 

137 

October 

1,546 

249 

86 

259 

24 

1,597 

134 

November 

1,549 

231 

82 

304 

23 

1,535 

132 

December 

1,567 

289 

373 

319 

23 

1,888 

120 

AVERAGE 

1,535 

216 

-27 

233 

21 

1,469 

1981 

January 

1,628 

306 

373 

352 

21 

1,934 

116 

February 

1,614 

327 

166 

303 

21 

1,783 

112 

March 

1,570 

260 

-3 

257 

20 

1,550 

112 

April 

1,598 

214 

-218 

231 

26 

1,338 

118 

May 

1,608 

189 

-273 

220 

19 

1,285 

127 

June 

1,577 

206 

-194 

235 

24 

1,330 

133 

July 

1,526 

213 

-253 

215 

17 

1,253 

141 

August 

1,560 

195 

-241 

235 

149 

1,129 

148 

September 

1,620 

199 

-107 

287 

21 

1,404 

151 

October 

1,608 

287 

85 

317 

76 

1,586 

149 

November 

1,667 

280 

74 

382 

58 

1,581 

146 

December 

1,610 

255 

303 

447 

50 

1,671 

137 

AVERAGE 

1,598 

244 

-25 

290 

42 

1,485 

1982 

January 

1,546 

314 

480 

398 

67 

1,873 

122 

February* 

1,476 

291 

310 

327 

51 

1,699 

114 

AVERAGE 

1,513 

303 

399 

364 

59 

1,791 

of     Columbia     including     adjacent     areas     of 
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Liquefied  Petroleum  Gases  and  Ethane  Ending  Stocks,  Annual 

(Millions  of  Barrels) 


Source  table: 

"Liquefied  Petroleum 
Gases  and  Ethane 
Supply  and 
Disposition." 


includes  natural 
gasoline  and 
isopentane,  unfinished 
oils,  gasoline  blending 
components,  jet  fuels, 
kerosene,  lubricants, 
and  asphalt.  Some 
gasoline  blending 
components  not 
included  prior  to  1981. 
Source  table:  "Other 
Petroleum  Products 
Supply  and 
Disposition." 
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egend 

■  Average  Stock 
Range1 


\verage  stock  range 
ased  on  3  years  of 
ata.  See  Explanatory 
fote  2.5. 
ource  table: 
Liquefied  Petroleum 
ases  and  Ethane 
upply  and 
•isposition." 


egend 

M  Average  Stock 
Range2 


ncludes  natural 
isoline  and 
opentane,  unfinished 
Is,  gasoline  blending 
>mponents,  jet  fuels, 
;rosene,  lubricants, 
id  asphalt. 
Average  stock  range 
ised  on  3  years  of 
ita.  See  Explanatory 
ote  2.5. 

ource  table:  "Other 
etroleum  Products 
apply  and 
isposition." 


Liquefied  Petroleum  Gases  and  Ethane  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 
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(Millions  of  Barrels) 
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Other  Petroleum  Products1  Supply  and  Disposition 


Supply 

Disposition 

Ending 
Stocks2 

Total 

Produc- 

Tion 

Imports 

Stock 
Withdrawal3 

Refinery 
Inputs 

Exports 

Products 
Supplied 

Thousand  Barrels  per  Day 

Millions  of 
Barrels 

1973  AVERAGE 

1974  AVERAGE 

1975  AVERAGE 
AVERAGE 
AVERAGE 

1978  AVERAGE 

1979  AVERAGE 


1976 
1977 


1980  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1981  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1982  January 
February* 


3,693 
3,558 
3,424 
3,643 
3,912 
4,046 
4,153 

4,157 
4,181 
4,128 
4,105 
4,018 
4,016 
3,873 
3,753 
3,952 
3,737 
3,786 
3,792 

3,956 

3,719 
3,664 
3,660 
3,652 
3,832 
3,898 
3,840 
3,875 
3,748 
3,495 
3,503 
3,486 

3,693 

3,181 
3,364 


502 
432 
277 
206 
205 
166 
195 

269 
167 
219 
238 
222 
226 
188 
138 
206 
220 
213 
209 

210 

159 
185 
232 
223 
201 
230 
134 
275 
273 
237 
215 
207 

219 

240 
260 


-9 
-28 

-2 

-5 
-27 

14 
-37 

135 

-153 

-370 

-374 

-301 

-49 

82 

212 

25 

175 

156 

151 

-23 

86 

-219 

-42 

38 
-61 
-37 
302 
-25 
187 
231 

12 

88 

49 

-102 
-116 


750 
665 
537 
524 
514 
492 
352 

591 
380 
149 
86 
135 
250 
356 
351 
234 
351 
475 
362 

311 

827 
513 
643 
733 
595 
659 
797 
678 
887 
738 
807 
793 

724 

602 
646 


166 
174 
160 
175 
165 
167 
209 

186 
174 
200 
180 
227 
256 
209 
221 
188 
193 
148 
194 

198 

132 
208 
210 
192 
238 
197 
212 
219 
176 
227 
154 
223 

200 

180 
138 


3,270 
3,123 
3,002 
3,145 
3,410 
3,568 
3,749 

3,785 
3,641 
3,627 
3,703 
3,577 
3,687 
3,578 
3,532 
3,761 
3,588 
3,533 
3,596 

3,634 

3,005 
2,909 
2,996 
2,987 
3,139 
3,236 
3,267 
3,228 
3,145 
2,999 
2,768 
2,766 

3,038 

2,536 
2,724 


208 
218 
219 
220 
230 
225 
238 

234 
239 
250 
261 
271 
272 
270 
263 
262 
257 
252 
247 


296 
302 
304 
302 
304 
305 
296 
297 
291 
284 
284 
281 


284 
287 


AVERAGE 


3,267 


250 


■109 


623 


160 


2,625 


1  Includes  natural  gasoline  and  isopentane,  unfractioned  stream,  plant  condensate,  other 

liquids;  and  all  finished  petroleum  products  except  finished  motor  gasoline,  distillate 
fuel  oil,  and  residual  fuel  oil. 

2  Ending  Stocks  for  1973-1979  are  totals  as  of  December  31. 

3  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

*    See  Explanatory  Note  5.6. 

Note:    Beginning  in  January  1975,  the  Bureau  of  mines,  Dept.  of  the  Interior,  expanded  its  stocks 

coverage  to  include  an  additional  100  bulk  terminal  operators. 

Geographic     Coverage:  The     50     United     States     and     the     District     of     Columbia     including 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Sources:   See  "Sources"  at  the  end  of  this  section. 


adjacent     areas     of 
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Crude  Oil  and  Petroleum  Product  Imports  from  OPEC  Sources 


United 

Total 

Algeria 

Libya 

Saudi 
Arabia 

Arab 
Emirates 

Indonesia 

Iran 

Nigeria 

Venezue- 
la 

Other 
OPEC1 

Total 
OPEC 

Arab 
OPEC2 

Thousand  Barrels 

3er  Day 

1973 

AVERAGE 

136 

164 

486 

71 

213 

223 

459 

1,135 

106 

2,993 

915 

1974 

AVERAGE 

190 

4 

461 

74 

300 

469 

713 

979 

88 

3,280 

752 

1975 

AVERAGE 

282 

232 

715 

117 

390 

280 

762 

702 

122 

3,601 

1,383 

1976 
AVERAGE 

432 

453 

1,230 

254 

539 

298 

1,025 

700 

134 

5,066 

2,424 

1977 

AVERAGE 

559 

723 

1,380 

335 

541 

535 

1,143 

690 

287 

6,193 

3,185 

1978 

AVERAGE 

649 

654 

1,144 

385 

573 

555 

919 

645 

226 

5,751 

2,963 

1979 

AVERAGE 

636 

658 

1,356 

281 

420 

304 

1,080 

690 

212 

5,637 

3,056 

1980 

January 

503 

618 

1,576 

202 

454 

95 

1,054 

786 

179 

5,467 

3,034 

February 

656 

603 

1,412 

304 

317 

9 

1,036 

543 

152 

5,031 

3,058 

March 

472 

654 

1,380 

289 

405 

0 

924 

352 

175 

4,652 

2,889 

April 
May 
June 

546 

683 

1,300 

150 

374 

0 

734 

343 

240 

4,369 

2,862 

441 

468 

1,149 

172 

360 

0 

955 

405 

147 

4,098 

2,329 

497 

561 

1,328 

178 

331 

0 

998 

409 

106 

4,408 

2,598 

July 

557 

492 

1,192 

158 

365 

0 

752 

417 

62 

3,995 

2,418 

August 
September 

432 

431 

1,139 

142 

289 

0 

792 

406 

112 

3,743 

2,222 

375 

505 

1,112 

107 

299 

0 

735 

425 

111 

3,670 

2,185 

October 

465 

478 

1,044 

182 

348 

0 

728 

482 

95 

3,821 

2,226 

November 

493 

500 

1,201 

105 

348 

0 

624 

595 

78 

3,944 

2,338 

December 

423 

658 

1,301 

83 

288 

0 

958 

610 

101 

4,423 

2,484 

AVERAGE 

488 

554 

1,261 

172 

348 

9 

857 

481 

130 

4,300 

2,551 

1981 

January 

324 

500 

1,297 

93 

424 

0 

908 

556 

27 

4,129 

2,214 

February 

381 

468 

1,122 

93 

407 

0 

866 

466 

92 

3,895 

2,064 

March 

352 

485 

1,027 

47 

328 

0 

771 

360 

54 

3,425 

1,911 

April 

263 

496 

1,056 

85 

314 

0 

826 

237 

42 

3,317 

1,916 

May 
June 

393 

443 

929 

17 

277 

0 

664 

317 

124 

3,164 

1,792 

390 

380 

865 

60 

355 

0 

519 

248 

118 

2,934 

1,736 

July 

333 

251 

1,073 

80 

340 

0 

651 

502 

38 

3,269 

1,757 

August 

348 

274 

1,068 

61 

377 

0 

321 

514 

84 

3,047 

1,751 

September 

336 

154 

1,451 

96 

371 

0 

323 

359 

149 

3,238 

2,036 

October 

242 

147 

1,342 

90 

427 

0 

412 

383 

172 

3,214 

1,820 

November 

185 

132 

1,236 

112 

353 

0 

517 

487 

55 

3,077 

1,665 

December 

176 

122 

1,075 

158 

395 

0 

698 

415 

102 

3,141 

1,532 

AVERAGE 

310 

320 

1,128 

83 

364 

0 

622 

404 

88 

3,318 

1,848 

1982 

January 

254 

161 

877 

87 

273 

0 

662 

376 

128 

2,818 

1,378 

February 

139 

92 

692 

79 

236 

0 

579 

347 

102 

2,267 

1,044 

AVERAGE 

199 

128 

789 

83 

256 

0 

623 

362 

115 

2,556 

1,220 

1  Includes  Ecuador,  Gabon,  Iraq,  Kuwait,  and  Qatar. 

2  Includes  Algeria,  Libya,  Saudi  Arabia,  United  Arab  Emirates,  Iraq,  Kuwait,  and  Qatar. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

Note:   Beginning  in  October  1977,  Strategic  Petroleum  Reserve  imports  are  included. 
Geographic  coverage:  The  50  United  States  and  the  District  of  Columbia,  including  adjacent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil  and  Petroleum  Product  Imports  from  Non-OPEC  Sources 


Trinidad 

Netherlands 

and 

United 

Puerto 

Virgin 

Bahamas 

Canada 

Mexico 

Antilles 

Tobago 

Kingdom 

Rico1 

Islands1 

Other2 

Total 

Thousand  Barrels  per  Day 

1973 

AVERAGE 

174 

1,325 

16 

585 

255 

15 

99 

329 

465 

3,263 

1974 

AVERAGE 

164 

1,070 

8 

511 

251 

8 

90 

391 

340 

2,832 

1975 

AVERAGE 

152 

846 

71 

332 

242 

14 

90 

406 

300 

2,454 

1976 

AVERAGE 

118 

599 

87 

275 

274 

31 

88 

422 

353 

2,247 

1977 

AVERAGE 

171 

517 

179 

211 

289 

126 

105 

466 

550 

2,614 

1978 

AVERAGE 

160 

467 

318 

229 

253 

180 

94 

429 

484 

2,613 

1979 

AVERAGE 

147 

538 

439 

231 

190 

202 

92 

431 

548 

2,819 

1980 

January 

175 

570 

545 

289 

239 

296 

57 

467 

492 

3,131 

February 

111 

540 

477 

205 

192 

105 

95 

536 

652 

2,914 

March 

124 

460 

460 

184 

189 

232 

101 

449 

601 

2,800 

April 

56 

459 

546 

231 

143 

182 

76 

425 

619 

2,737 

May 

77 

419 

576 

176 

221 

124 

88 

303 

496 

2,481 

June 

77 

409 

627 

197 

162 

146 

91 

314 

465 

2,486 

July 

43 

378 

460 

242 

180 

115 

90 

378 

376 

2,262 

August 

62 

319 

646 

255 

159 

196 

85 

264 

463 

2,449 

September 

58 

458 

550 

213 

205 

218 

52 

343 

473 

2,569 

October 

70 

475 

605 

230 

114 

134 

107 

372 

450 

2,557 

November 

22 

470 

459 

264 

158 

157 

108 

391 

435 

2,464 

December 

54 

502 

445 

212 

149 

19S 

109 

423 

378 

2,471 

AVERAGE 

78 

455 

533 

225 

176 

176 

88 

388 

491 

2,609 

1981 

January 

39 

543 

401 

197 

150 

219 

89 

494 

553 

2,686 

February 

84 

546 

437 

227 

163 

271 

46 

481 

626 

2,881 

March 

74 

471 

488 

227 

93 

263 

45 

370 

570 

2,600 

April 

68 

410 

440 

198 

139 

402 

40 

365 

404 

2,450 

May 

122 

366 

522 

213 

105 

352 

58 

344 

455 

2,538 

June 

51 

352 

537 

196 

124 

397 

67 

262 

502 

2,488 

July 

77 

381 

384 

212 

177 

558 

50 

206 

495 

2,540 

August 

69 

378 

489 

255 

123 

592 

68 

184 

533 

2,691 

September 

111 

419 

708 

163 

169 

528 

72 

265 

653 

3,084 

October 

63 

446 

668 

153 

121 

351 

60 

303 

559 

2,725 

November 

53 

540 

612 

168 

108 

253 

76 

294 

429 

2,533 

December 

70 

499 

588 

148 

125 

290 

73 

367 

595 

2,755 

AVERAGE 

73 

445 

523 

196 

133 

374 

62 

327 

531 

2,663 

1982 

January 

28 

509 

426 

179 

106 

346 

62 

334 

425 

2,415 

February 

50 

533 

489 

221 

120 

132 

38 

354 

487 

2,424 

AVERAGE 

39 

520 

456 

198 

113 

244 

51 

344 

455 

2,419 

1  U.S.  Possessions. 

2  Includes  all  Non-OPEC  countries  except  those  shown  above. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

Note:    Beginning  in  October  1977,  Strategic  Petroleum  Reserve  imports  are  included 
Geographic     coverage:         The     50     United     States     and     the     District     of     Columbia 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 
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sources 


1973  through  1976:  Bureau  of  Mines,  U.S.  Department  of  the  Interior,  "Petroleum  Statement, 

Annual"  and  "PAD  Districts  Supply/Demand,  Annual,"  Mineral  Industry  Surveys. 
1 1977  through  1980:  Energy  Information  Administration,  U.S.  Department  of  Energy,  "Monthly 

Petroleum  Statistics  Report,"  (unleaded  gasoline  category). 
■  1977  through  1980:  Energy  Information  Administration,  U.S.  Department  of  Energy,  "Petroleum 

Statement,  Annual"  and  "PAD  Districts  Supply/Demand,  Annual,"  Energy  Data  Reports. 

•  January  1981  through  December  1981:  Energy  Information  Administration,  U.S.  Department  of 
Energy,  "Monthly  Petroleum  Statement." 

•  January  through  February  1982:  Detailed  statistics  in  this  issue.  (See  Explanatory  Notes  5.1 
through  5.6). 

.  March  1982:  Estimates  based  on  EIA  weekly  data  (except  domestic  crude  oil  production).  (See 

Explanatory  Note  2.2). 
.  January  through  March  1982:  Domestic  crude  oil  production  estimate  based  on  historical  statistics 

from  State  Conservation  Agencies  and  the  U.S.  Geological  Survey.  (See  Explanatory  Note  2.7). 


S 
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Detailed 
Statistics 


^ 
* 


Table  1.  U.S.  Petroleum  Balance,  February  1982 


Current  Month 


Thousand  Barrels 


Crude  Oil  (Including  Lease  Condensate) 
Field  Production 

(1)  Alaska j^8-0" 

(2)  Lower  48  States :  195300 

(3)  Total  U.S E  243'314 

Net  Imports 

(4)  Imports  (Gross  Excluding  SPR)  78,118 

(5)  SPR  Imports  4,463 

(6)  Exports  °*i* 

(7)  Imports  (Net  Including  SPR)  74,060 

Other  Sources 

(8)  SPR  Withdrawal  (  +  )  or  Addition  (-)  -5,970 

(9)  Other  Stock  Withdrawal  (+)  or  Addition  (-)  -75 

(10)  Used  Directly  and  Losses -1.843 

(11)  Unaccounted  for  1  5,561 

(12)  Total  Other  Sources -2,327 

(13)  Crude  Input  to  Refineries 315,047 

(13)  =  (3)  +  (7)  +  (12) 

Natural  Gas  Plant  Liquids  (NGPL) 

(14)  Field  Production 42,674 

(15)  Imports  2 1=1 

(16)  Stock  Withdrawal  (  +  )  or  Addition  (-)  2 -1,531 

(17)  Total  NGPL  Supply 41,293 

Other  Liquids 

Unfinished  Oils  and  Gasoline  Blending  Components,  Total 

(18)  Stock  Withdrawal  (+)  or  Addition  (-)  -1,009 

(19)  Imports  4'Hl 

(20)  Other  Hydrocarbons  and  Alcohol  New  Supply  (Field  Production) 1,308 

(21)  Refinery  Processing  Gain  1  15,261 

(22)  Crude  Used  Directly 1'78^ 

(23)  Total  Other  Liquids 21,685 

(23)  =  (18)  through  (22) 

(24)  Total  Production  of  Products  3 J^b,u<ii> 

(24)  =  (13)  +  (17)  +  (23) 

Net  Imports  of  Refined  Products  3 

(25)  Imports  (Gross) 44,274 

(26)  Exports 1™ 

(27)  Imports  (Net)  30,289 

(28)  Total  New  Supply  of  Products 408,314 

(28)  =  (24)  +  (27) 

(29)  Refined  Products  Stock  Withdrawal  (+)  or  Addition  (-)  3 38,046 

(30)  Total  Petroleum  Products  Supplied  tor  Domestic  Use 446,360 

(30)  =  (28)  +  (29) 

(31)  Finished  Motor  Gasoline  169,963 

(32)  Naphtha-Type  Jet  Fuel  5'984 

(33)  Kerosene-Type  Jet  Fuel  23,711 

(34)  Kerosene  5'038 

(35)  Distillate  Fuel  Oil  89,243 

(36)  Residual  Fuel  Oil  63,322 

(37)  Liquefied  Petroleum  Gases  and  Ethane 47,570 

(38)  Other  49,582 

(39)  Total  Reclassified  1  -8,052 

(40)  Total  Product  Supplied 446,360 

(40)  =  (31)  through  (39) 

Ending  Stocks,  All  Oils 

(41)  Crude  Oil  and  Lease  Condensate  (Excluding  SPR)  370,970 

(42)  Strategic  Petroleum  Reserve  (SPR) 241,241 

(43)  Unfinished  Oils 1 16,922 

(44)  Gasoline  Blending  Components 49,589 

(45)  Natural  Gasoline  and  Unfractionated  Stream 17,485 

(46)  Finished  Refined  Products  3 635,206 

(47)  Total  Stocks  1,431,413 


1  A  balancing  item. 

2  Includes  isopentane,  natural  gasoline,  unfractionated  stream,  and  plant  condensate  only. 

3  For  products  included  see  Explanatory  Note  5.7. 
E    =  Estimated. 

—  Not  Applicable. 
Note:  Total  may  not  equal  sum  of  components  due  to  independent  rounding. 
Sources  and  estimation  procedures:  See  Explanatory  Notes  1 ,  2,  and  5.7. 


jfjtj!                                               Year  to- Date 

lousand  Barrels 
per  Day 

Thousand  Barrels 

Thousand  Barrels 
£er  Day 

1,715 

E 101 ,073 

1,713 

6,975 

E  410,976 

6,966 

8,690 

E  512,049 

8,679 

2,790 

185,930 

3,151 

159 

9,734 

165 

304 

15,904 

270 

2,645 

179,760 

3,047 

-213 

-10,900 

-185 

-3 

-2,470 

-42 

-66 

-3,890 

-66 

199 

1,281 

22 

-83 

-15,979 

-271 

11,252 

675,830 

11,455 

1,524 

90,657 

1,537 

5 

602 

10 

-55 

-1,960 

-33 

1,475 

89,299 

1,514 

-36 

-5,202 

-88 

155 

9,827 

167 

47 

2,561 

43 

545 

30,074 

510 

64 

3,733 

63 

774 

40,993 

695 

13,501 


806,122 


13,663 


1,581 

87,457 

1,482 

499 

32,296 

547 

1,082 

55,161 

935 

14,583 

861,283 

14,598 

1,359 

77,653 

1,316 

15,941 

938,935 

15,914 

6,070 

353,485 

5,991 

214 

10,928 

185 

847 

49,926 

846 

180 

1 1 ,399 

193 

3,187 

194,967 

3,305 

2,261 

129,962 

2,203 

1,699 

105,645 

1,791 

1,771 

101,050 

1,713 

-288 

-18,425 

-312 

15,941 

938,935 

15,914 

370,970 

__ 
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1,431,413 

~ 

41 


CM 
CO 

at 


to 

3 

n 
o> 
u. 


u 

3 
TJ 
O 
k. 
Q. 

E 

3 
O 

o 

0) 
Q. 

T3 

C 
CO 


0) 

TJ 
3 
&. 

O 

**- 

o 
c 

o  _ 
5  i2 
w  a> 


JS  CD 

Q  _ 
■o  o 

C    (0 
CO  TJ 

ts 

a.  w 

Q.  3 

3    O 

trt  £ 

.  I- 

CM  "-" 

® 

a 


15 

111  CO 


o 
a. 


£* 


tj  a>  o  "5  £ 


.  "3  "° 

6J3r 

o  .9 


tii-5-1 

55  5  ""  <  .2 

(0 


£-6 

£  TJ    o 

•S  2  *= 

DC  0- 


a. 


E 
E 
o 
CJ 


NO)0<D(MW'->-(DO)V 

e»  **  in  in  in  in  co  co  i-_  co  cm 
©  »-  "3-"  t-"  co  in  t-"  o"  t-"  cd  co" 
o  t-  t-        co  00        1- 


WIOCOCJO'-Ol'-N^-W 

<dot-       si-n*os 
n  co    1        in  ▼*  co  in  o  co 


OOOOO         lO'TOOO 
CM  CM  CO   CO 

^  ■*   ^^  LO  CO 

T-1  T-"    W 


^coNiooicOTfinvoco 

V  1-  I^Tf-«j-OCD-<t  00 

m  co       ot-cmt-oot-       iv. 


v  -"j-"       t-"  en" 


00000000000 


y-        OOOOOOOOOOO 

co 

10 

in 


OOONNt-SM-NOIIDt- 

eocooo  1  n  10  w  oicj  (o  w 
T-  CO  CO  co  •*  co  co  1  ■>s-  1 
N  '  '    co"  '  in  co" 


CO         OOIDNMDNCOO 

co  in  n  -<t  cm  to  id  n 

CM  _         t-t-oOCDOtT 

co  S,  00"  cm"  cm"  t-"       T-" 


OOOOOCOOCOLOOCD 

co  00  in  co  cm  1- 

m  in  1-  t-  cm 


T-cMCM'Tj-cooocDtcoinm 
CM(DsnmcM(Ocoo)SO 
coiv-coenrvojocn  o  co 
cm  in"  ^t  iv."  cm"  in"       ■"J-"  cm 

*t  CO         T- 


r-  in  W   S   N 

r-N  WOJ'J 

1«   r-  O)   N   ID 

CD  CD"  CO" 

CD  t-  Tf 


MOOIOf 

in       o  h-  cm 
o       mm 


00000 


o  co  o  -fl- 
ew cm  t-  CD 
CD  CO  h-  CD 

cm  1-"  m"  m" 


00000 


OOOOO 


ononis 

O    T-    CM    T-     1- 

O  CM   CO 


ooiono 
co       co  0 

V       co" 


OOOOO 


CO  CO  o  o  o 

o  o 

CO  CO 


vuoiDoicosojcsi-oiiovofloncoiocooo 
ocDCDCMcocycMCorvT-T}-cocDcomcOcDO>T-  «■ 
r»  co_ !--._  m_       r-.  o  05  o_  s.  *-_  cd_  cd_  n  cm  <d  ^  w  a> 

t-  co"  0"  co"       cm  cd"  o"  a"  cd"  co"  cm"  t-  co"  -"j"       ^-"  -<t"  cm 

cmj-oo  co        tj-  in  t-  cm 

IfltMr-    T"  ,_ 


OntD^COtO^r-COCOCMOJlfitDOJOT-CDNON 

mcoooocococOT-cOTtcMcococDmcncnm  coo 
o  o_  oo_  en  in  en  r-~  o  cm  co_  co  m-_  00  r-  co  o  cm  m  t- 
2"  2  IT  t:  ">"  co"  m"  en"  co"  m"  r»"  t-"  ^4"       r- 


O  CD  CO  CO 


•fl   CM 


cdcmcmooo       mT-i-cMOT-omcDmooooo 

CD   CM   CM  Tf  i-|v.cT>|v.t)-COt-CM  co 

m  cm  cm  „  cm       men       t-cmco       i~- 

cm"  XL,  cm"  m"  cm" 


000000000000000000000  v 


CDOOOOOOOOCOCOOOOOOOOOOO 
CO  y—    |V. 

I*.  CO  •* 


OOOOOOOOOOOOOOOOOOOOO        y- 


«DcncnmcoocMcoooooooooococMcnT-OT-OT- 
i^r--ocnco-<j-cnoT-cocMincMOT-    1   cm  oi  m 

cor--cnoiir--coincMoi        ■*  1-       cot-  co 

o>       t-"  t-"  '        en"  o"  '   1-"  ' 

CM  I  -r-    T-  I 


OOS(MOOOO)CO(>!MtO<00)^OCOOOO 

tcMT-T-  ^1-^-iv.co       coenco       m 

rNKIN  S    CM   (O   Olr-  CMCM 


CD  CO  CM   t- 


t-       co  m 


«OOCMNO)IOCVi-MniDO)COOni'M£HDOt 

lOr-TtinT-moir-oiT-T-cMoiococono)  coco 
en  co_  co  00  t-  m  t-  co  cm  in  co  co  co_  tj-  o  co  o  co  in  co_ 
o  m"  is"  iv."  m"  cm"  -rf"  co"  t-  m"  r-T  --"  tj-"       ,-"  m"       ■*  cm" 

Ul  (O  N   CO  CMCDCO  i-  T- 

C0   1- 


coenocnoooomcoooocnooooooiv. 
m  m  m  cm  m  o 

co  CM 


O 

DC 

_l  _ 
■0    co 

£  ^ 

CO    CO 

■S  ° 

5""2  I 
■  S  2 
c  ©  55 
2  =  -a 
a.  o  © 

»  !8  ™ 

5«| 

S  1  2 

2  c3  "£ 


5;       ?  flitn  *i 


is  2 


co  co 
o.  a. 
o  o 


"3  a)  c  a)  o)  <u  <S 

.9J  c  co  c  c  c  3 

•5=   co  o_  co   co  co  _q 

=  £  2  3  =  £  o 

cr  uj  0.  m  cd  lu  — 


2 


o 
co  J2 

So 

-1  t  £ 
w  <u  E 
«£"£ 

o 


CO 
CO    c 

I  g 

OJ  o 
5     CL 

I" 

O    C3) 

I? 

TJ    Q) 

m  a) 
coi 
c  o 

O    CO 

SO 
O  c 

,_  o 

e  is 

5  > 
5  < 


a.  o 

E  " 


o 
o 

2 


3  o 
o 


"2  <» 

•K    CD    C 


iojD 


CO     <■     3 


TJ    {    DrTI    Keen 


5  -c  jz 


£  il 


C    CO 

il  O 


CD    CD 
CO     CO 

o  p 


CO  "") 

3Ti 

T3    <D 

Q>  LL 

"-  d 

CU  D- 
Q.    ^ 

,_    O 

o 

*"  en 
™^ 

.    CD  LJ 

-  Q  o  co 
Og§5 
"!"■    A-g. 

§^0  « 


E     i  J 


_£<-'-mC0o,CD:=C->C0 

:  co  a.?:  cdj3  a^  a.  <o  — : 

!ojcoSq.35ocoOS; 

ioczOco_i$o.<Lrw 


E 
0 

CJ) 

■g   oi 
u    CO 

JO  — 
CO  TJ 

n  c 


<0 


.2  S 

_  3 

0-5 

=  £-  2 
o  <5  co 

£  »o 

TJ         ° 
CD    »  ■" 

^    3    S 

o  ■=  « 

5,25 


TJ    O 

o  i5 
""  to 
cQ 

CD    c 

<D     CO 

Q.  <D 
<D   H 


CD    m 

5    " 
TJ    « 

co  a. 

§uj 

O    CD 

g-w 

8| 

O    3 

E^ 

CO     O 

CD  s 
^     CO 

°l 

TJ    CO    <» 
|E' 

E«S 

■=  .0  m 


Z  en 


42 


CM 
CO 


J3 
CD 
U- 


U 

3 

■a 
o 


E 

3 
« 

O 

i. 

0) 

a. 

TJ 
C 

n 


a> 

■o 

3 
ki 

O 

■^ 
o 

CO 

o 

M 

(0 

c 
g 
'■"3 

M 
O 

a 

M 

Q 

TJ 
C 

>>i2 

a  t 

3    CO 

(0  CD 

*■•   O 

95 

O   C 

|L  CO 
(Q  3 
<D  O 
>■  £ 
cit 
a> 

XI 


to  -o 
o  9 


£*<o 
II 

<B    C 

DC  "*"" 


cd  ti  = 

TJ    CD    O  -O    CD 

gjgsi 


_  <*> 

.    P  ""** 

c  3  u  o 


s±=6 

2  *S  —  "o  "*" 
55  5  S  <  .2 


t: 
o 

Q. 


£•6 
a)  3  c 

.En    o 

•5  2  ••***• 

tr  o- 


2  3  c 

0)  "D    O 

ir  P  s= 


|^CT)OlOC\ICM*-'-COO>'*t 

mt\ltflOOO)00)^NO 
co  tj-  m  in  in  in  co  cq  *-_  cq  cm 
o  t-"  ^f  t-"  co  in  i-~  o  *-  <o  od 
CO  i-  v         to  eg         r- 


»U)C)<uit«)oncv<- 
B«  ■-        ^  ids  oisn"- 

1^   i-      I  ID  CM  fl   CM  0>   CD 

isT  cm*  in"  oi*  *-  go*  *-  ■** 

O  O   >-   CO  r- 


OOOOO  CMC0OOO 

,-  t-  co  r- 
w  in  ^  co  *- 
co       co  £.  •■-"  cm" 


O^CON'-^'-WSON 

coco   nooks'-   to 
idoo   cm  in  in  cm  oo  co   m 

CM*  co"    CM*  ▼-       CO"      CD 
CO  CM       *- 


ooooooooooo 


T-    OOOOOOOOOOO 


O  ^tCOincOfCMOO'-CMCOCO 

rv  coco^co^r^cft^'Ocoo 

co  w  oo  ■»-       in  to  oi  n  co  »-  ^t 

to  »-  *-""  '        co"    '   in"  r-"         ' 

»-  CM     I                 CM         i- 


CftnooNuitocMcooo 
in*-       co  >ci  co  o  ^  co  co 

^  CO  CM  00  CD   -r-   t-_  ^_  CM 

co  r-"  co"  in"  ti"  t-  co" 


oooooooco^-oco 

r.  N  TTOCOCl         r- 

»-  t-  co  f- 


m       wnoncomo'-uitN 
2       r-oitcocootNoi'-in 

"""  MD'-llOOCMWN'-l')'- 


t-  IT)   CM  N    N 

y-  f-  cm  <D  tt 
u>  t-  en  r^  co 


in 

CM 

O 

C\J 

en 

o 

CO 

o 

•*• 

m 

CO 

I 

7 

«CDO(DC\JCONOJCD'-CDin^lDI»ClCOCOCOOO 
OCDCOCMOOCMCMCOr-'-'<fCOCOCOincOCDCJ)r-  Tf 

fin  sin       sqoiq  r-_  t-  cq  co  r~  cm  to  -^  cm  en 

t-  co"  a>"  co"         CM*  CD*  O*  O*  CO*  co"  CM*  <p"  co*  ■tf*         "<l"  T*  CM* 

CMi-OO  CO  ■*   in  t-  CM 

m  cm  •-  r-  t- 


iDiniouiinfocoiDcnscMiocMOit-uin^ininn 

SOOOCOOCMCMCMCDCOlDOCOCOCOincOCO'-'-CO 

»  fl  o  id  cm  cm  o)  CD  n  O)  O)  q  t-  q  q  co  -r-_  r-_  cq  oq 

oT  co"  t-"  T-"       i-"  o  <y>  t-  ^t"  o"  o"  in"  co"  co"       r~"  h-  o"  in" 

*  in  n~  co  i-  >t  >- oi  cm  ■-  ■-  i-  co 

CO  CO  «-   t-  r-  »- 


ooooo 


»-  00  CO  i-   i- 

i-ocoin  n 

03  CD  f-  CM_     I 

io  cm"  a>"  oo" 


ooooo 


co  -*r  t  o  o  o 

CO   00   00 

i^  Is-.  r^ 


0'-^03in010)ONN^OOO) 

omomr^ocMcocoO'-  oo 

^incMcocM'-cocor^       o 


ooooooooooooooooooooo   J7 


cooooooooocn^roooooooooo 

co  *-  r- 

h»  CD  t- 


ooooo   ooooooooooooooooooooo  *- 


O     T      l»-      T" 

CM  00   T* 


!•»  o  o  r»  o 
cm       h-  in 
co       m  cm 


OOOOO 


r-  i-  O  O  O 

CO  CD 

m  m 

cn  cm" 


oicocM^-nmcoc)como)MDOnS'-Moocv 

OOffiCDCM  Cn00OC0a>-»-00CMC0  C)  N  CD 

i-  nm  co    i        co  m  o  t  -i-  *- 


♦  0--0) 


1        rC 


OC0CM*-OO»-C000C0h-CDOOr-inO0">OOC0 
osn«  ococmt-'-co       co  cd  ■<*       in  t- 

COCMCnCO  T-O>C7)CO'^fC0 

7-"  CD"  t-" 


CO   t 


CO   Is*   CO  CO 


LO 


ininm<McociiO)NMno)CMin<fNOCi)Nciiin<o 

STfffiCMCMTtCMNOCOCOr-COCMinjn'-  -r-    '- 

oii-cocMCMT-cDcosintcDni'-ncOT-O) 


o>i*-o>h-       T-fflincorocooicocvco 
^  in  cd  oo  ■*       •*  co 

r»  co  i-  t-  t- 


co  in 
o"  in" 


ini^-q-coocooooicDoooM-ooooooco 

»  mit  ^       s  o>  2 

cn  t-  r-  "° 


T3 

C 

o 


CO 

O 

XJ    CO 
c  c 


C         -    ~  i;    a)    3 


C  OC0 

o.  o  0) 

CO  CO    <S 

off 

—  CO    o 

<o  D   ro 

3  "3  c 

a  Z  3 


So 

c  i; 
CD  cu 
T3  D. 

c  _ 

O  T">    CD 

oS  5 
-"5? 
est 
JO  CJLLI 
0.  _l 


5  "5 


C    <D  <D    Q)  <0 

CO    C  C    C  3 

Q-  CO  tO    CO  o 

2  "3  *5£  o 

Dl  DD  CD  LU  J5 


CO 
CO    c 

CD    o 

£   Q- 
°  c 

O  co 

fl 


a>       o. 


coi« 

St.  j= 
i.  cd  g 
*£  c 

6OD 


O  CD 
CD  CD 
CD:i 
C  O 
■j;  <" 
2  c0 
SO 

«S 
2  "co 

2  > 
"S  < 


CD 

O 

n 

O 

5 

to 

T) 

tu 

(1) 

■n 

n 

to 

o 

i 

■> 

T) 

"D 

CD 

•5  -o 


E 

3 

o 


CO  ."*  u- 


y    '  o 


to   c 


!2-5 

|    o    CD 

CO   £. 

to  to 
(3  c 

LU 


iTlI 


T3  E 
CD  CD 
CD  JC: 

^8 


_Qo  » 

og§f 

SJ*  A  "5 

V 


?»..-..= 


oj  ^  « 


OC    C  J 


CD  CD 
CO  to 
O    P 


CD  ^  CJ    CO  = 


CD  <D 


2  co  5  O  —  S        s?  — 

Satrzow  j>o-<"'co""      _o 


^-  CO 

c     ■  o 

c5  8-° 

ra  —  c 
to  "o  re 
JD   c  £ 


03 


to 


<e  $  S 

_     3  — 

°  "53  o 

«5  a  to 

1  c-S 
"  ""  ra 

^    £   J3 

2*5  o 

"g   win 

I|s 

co  2  "> 
co® 
3  1 ' 


■o  = 
c  o 

""O 


cd  Q 

?  •= 
ffl    o 

9-  <° 

CD    CD 

CD    O 

t?f 
to  JO 

c  ct 

Q    X 
C  LU 

R® 
9-  CD 

i  co 


E-g 

3    CD 

to   o 

■=  o 


®  I 

"5  *eo 
c  E 
>.  ~ 
co   to 

E  o* 


LU    ©    C 

O    O 

uZ(0 


43 


u 


O.  0> 


(A  X 


O) 


>  12 
<  5 


(0   o 


CO  73 


©  T3  s=  , 
u    m    o 

2  I  I  5  I 


o=> 


oi<o  n  cm  <m  <o 

0>  CO  CM  <D  CO  ** 


i-  o  o  o  i- 


O  l-  o  o  o 


in       i-  in 


cONOi^oiinoo 


CO  o  o>  05  ■»— 


o  o  o  o  o 


CO  1^  Tf  CM 

in  ■*  o  o 


WOKl!M(t)(J)itsos 


cm  r-  t^  en  Tt  in  cm 


c»  co   e 


• —  2i  "'*"   '-'-'ooeoiiiiio^i-coin   t-r-.   »» 


U>  O  CO  t- 


CM  CO  t-  ,-  CM  t-  CM    t- 


o>  CO  GO  o  o  o 


OfOCOIDONi-N 


Q      h 


li^o 


+  .  -     * 


o  -^  9 


,^  ^  S 


<-2 


DC  Q- 


<D  "D    O 


ooooooooooo 


ooooooooooo 


in  co  cm       o  i^  o  *-  ■>-  r»-  ■■- 
in  cm  co       i-r  raw    I  t-    I 

cm    i     i   „n    I    T- 


omi-nNoiuiT-o 
o>  i^  r^-  in  co  in 


cm  cm  _ 


o  o  o  o  o 


o  o  o  o  o 


CO  i-  CO  O)   i- 


^        ^        CM 


ooooooooooooooooooooo       * 


TJOOOOOOOO^-COOOOOOOOOOO 


ooooooooooooooooooooo 


0>CDCOO)T-T-COCMO>0)COCMT-Ln^  t-   CM 

»cM»n    i     icmcmt-coioi        »-  i-Tf 


CM  £, 


mooomcDT-coi-o 


lOOCOCMO  i-COOCOOOOCMCOOCOI'--OCJ>t-i-OCMOO 

lOCMCO  O)  CO  O)  4  CD  CO  CM  i- 


ooooo       nionetoifiifinscoowoiDit^n 


CO  i-   I*-   CO 

inois-- 


CM  m  CM  CO 


cMcO'-m'>3'cocni^in'*^-c»co       »-  co 

>-  co  i-  *  i-^  cm       t-        co  *-  . m 


•-cot-co'-cocovcocoo       i^-r-ooo 

'-OCOCOTtOOCDi-  N-O  vti- 

inCM  CM  CM   ^-   CM  r-  T- 


O   i-  O   O 


OOOCMOOOOOOl*-  v 


o>.S 


So 


*o  © 


T3    cd 


O 


f    J  *  s  c  i 

I         SS-o   S   o 
!§.         •    «    2  TJ  £L 


12 


O       S 


O   en 


So 

O   >; 


■o   o 


P  c  2 


2>      a.  o 


CD  CD 


E  « 


2-o 


a  s 


<D         2 


CD:§  »    L-D    $ 

S  2   g    C 


■5-2  So      £5 


C    CD  -J 

2  .>"f- 


*  ii 


CD  O 


bbg°| 
££  v 


A- 


=  <3U   .9    5  -D    CD    C    O    CD    CD    «  0-4^?tnr- 


22~--.  =  Z~ 


o     Z 


o  £ 


•       2  5 


co  c   c   c 
CO    CO    CO    o 

~   tS   -CZ    »< 


3tc3£S35£o 


j~«  u  a 


«£Cnorm«it:nrU-=ic, 


0) 

C 

0 

£ 

3 

CO 

3    CO    C  iS    CXIU  Q_   CD  CD  LU 

■  ZDIL  J 


£  *»  .3 


£       • 


■D  5-c 


O<D£CDCD'S3£^^c0i?<0<I> 


«Od2<      £  u. 


£    CO    c    C    CO    CO 


SGco^'Fcoco^-o-E 


o  o  = 

^     i:    « 


LL  CD    c:    CO    CD   CD 

ii.  z  *:  x 


co  a. 

CD    CO 


CD    O 


♦-  Q.  -5  -S!  CD 


i  o  <? 


£  o 


E  <■> 
o  w 


3  "2 

CO   o 


•=  9       -= 


3    f   J 

o   g   CO 


5  _co  in  T3 

"  «  c2 
3-  ?  « 


b  cc  z  Oco  .3  5 


£io« 

■-Sl3K8 
5,55  If  i  g 

O    o 

•-  cm    mui  Z  CO 


44 


SRSsV.-  / 


m 


oxv«<int 


CM  O  O  CO  r- 


oo >no>-       cm  „       co       *-  V 


§,-incoco»-m<ocomcoor~c\ir».^,»-CM 
o)  o  oo       cyco^O)oONinincot-o)W 


«  0)0)0 


>-  CO  ■-  CO  CM  r-  CM 


»-  O     »- 
i-    CM  1-  „  ID  ■•-    Cft 


0>  O  O  O  O) 


co  r^  o  o  o 


o  o  o  o  o 


00  CO  CO  o  o  o 


co-- 


a)^ou)mt\j(Dt\i'-oj 


eoi-       a)  <t  O)  •«  in  in  o  --       J  Jjojlv 
u>io       coco  co  *-       n  ^  (D  c\j    i 


oooooooooooooooooo 


0)  -n  =    ^ 
2  I  2  £  8 


ooooooooooo 


o  o  o  o  o 


coooooooooocooooooooooo 


ooooooooooo 


ooooo       ooooooooooooooooooooo 


l)J3r 


"£ 


lifil' 


cm       to  co    i        o  *-  r^  cm  *-    i  co       coi  ^r^CNj"^ 


in^fh-NW'-fl'-       t-»-       o  co 


CO     I    CM  t- 


e»  «-    i   i-  _,-. 


r-   ■*  CO  CO  ■«•     I 


comomcocor^OLOcDO 

t-  o  to  oo  s  (\i  in 


nocoooo 


OCOSNOOOJOIOW'-SOIOCO'-O'-OO 
CO   CM  CD   IT)  CO   *-   i-    f-- 


©OOOOCOCMt-i-O 


OOOOO  ,-CO<DC0^OTCOCDCOlfi^COa3(DCM'<l-C\|CM  -tf   CO 


r-  o  oo  *- 
cm"  co"  cm"  co" 


t-   I-    t-   ID   *-    *-    CM 


i-       co  cm  in 


o 


cr  a. 


il  2- 


i-^NwnuioiiDcoin'j 
S.       cmi-       co  s  s  s  >-       oo 

K  CO  CM  CMCMtCM  T-  1- 


CO  CO  o  o  o 


o  »-  o  o 


OOOCMOOOOOOO 


(A 


(0  >. 

I-  CD 

V  Q 

<  & 

«  » 

q  a> 

2  a 

a  m 


o  c 


0)  o 

>  c 


■Q    CO 


c      Z  ™  *»  »  = 

3  di-O    ffl   O 

■£        ei  co  ™  -o  o. 


O 


25 


o.  a. 


O  O)       § 

0)^=       'O  a> 


CD  CD 


~    or £ 

O       _  co    - 


oo"Oa)ca>a><D.2 


C3  <u  c  co  c  c 


—  !S      Sa  ag  J9JS      -1  1.5  v.  " 
2  5  2  c  §£  2d  =£  o       fcjj?£°.ro 


2  «  c|  o 
S       n  Z  3  a.  _i 


|  a.  CD  CD  UJ  s> 


c  o 


U     C     ~    -^ 

±-  =  o  ^ 


E  «J 


2p 


tamo—       *  >-  ^,  a> 
2°  o  cS      £  °  °=> 

i  tn  c\  y    *    ia    ia 


C0=ll 


JzQo 
9>  ®  "*  A- 

LLlf    V^. 

£  "S  ?  £  £  23^0  = 


=  0  cS5 


£  o 


CB    3 


£  Z 

2  £• 


E  "O 

C-     m 


a)  a.     _  t; 


CD  .9 


=  3  £  «  e-D 

o  — _    in.t  1       c/) 


vcc  »  .15  a  o  o  5 


CD  X) 


«OD5<        c  ll 


J2'CLLLLC5.£c0CDCD.!2cDC0fcQ.3>CDcnO^; 


3h    Q.  CO  — 
-       m    !a    O  = 


rocDCD.r:cDTO*^u.3-=>ciJwi>^^'^ 

z^^DirzOco-i>cL<ccco5 


45 


(n  "o 

11 


M  ■■-  O)  CM 
CO  00  *-  CO 
CO  CO  O) 
CO  C\T 


<J>  CO  N-  1 

i-  ■*  o  co 

CM  CO  CO  in 

(OU1 


%B 


CM 
CO 

en 

CO 

3 
k- 

ja 

0> 


o 

3 

■o 
o 

c. 

E 

3 
V 

o 

k. 

0 

Q. 

■o 
c 

CO 


0> 

■D 

3 
b. 

O 


c 
o 

w 

o 
a. 

CO 


■o 
c 

CO 

o. 0> 

CO   CO 

_-«n 
u  o 

--S 

M  V 

<  o 
a  jc 

co  »-• 
«> 
a 
a 

H 


—   O- 

©    CO 


_>. 


CM 


-r,     ® 

5 


3  o 


,  i 

°  £  —  >-  ;a 
co  $  |      <  2 
•a 


onos 
i»-  -«r  cm 
co  co 


in  co  tt  co  o 
i-»       i-  in 
v       <o_  oo 

©  Tf  m" 


i-  O  CO  CO  c 
O         O  O) 

o       oo  *- 


o  o  o  o  o 


nioi-so 
m  en  n-  co 
<o       oo  co 


NrOioiiioonioinr^ 
cocococ\i'i--<t'i-coa>c»o> 
con-coco       ^t  n  co  cy  co  co 


CO  K 

*-"  co"  o"  co" 

h-  CO  CO  CO 


n  tf  co  ■q-" 
in  cm 


oo>cooc0'*j'coc\icoc\jco 

o^om'-ninffloffii- 

I^C0_0>^1"_     I    *-  ^  OJ  O  CO  CM 

o>  co"  cp"  W"  T-ocsTcno 


iflinwn 


co  -<t 


*-^        ^         CO 


NmcoocoooOT- 

oif  f  n--^  a> 

cj  O  O)  r-  N  oj  ^t 


tlO'-nofllOMD 
COIOCM  O)  (ON         cm  co 

■t  m  co       en  w-       in  cm 


noi'-Tfoitoot 


in  in  o  o 

l*«  N- 

o  o> 

00  O  00  O  O 

oo       co 
oo       co 

>-CO(ON 

iflnmN 

00  •*  r-  CM 

CM  CM 

en  in  co  o> 
co  co  i-  i- 

ooooooooooo      ooooooooo 


i-comcoocooo-* 

CM  CM  CO  Tfr  CM 

CM  CO  r-  00 


l-       o  o  o  o 


o  o  o  o 


o  o  o  o  o 


o  o  o  o  o 


m 

r-  Tt  ,-  eo 

f(D01*0 

o 

O  CM  CO 

U>    1   ■*  o 

O) 

CO  CO     1 

<M          IT)  CO 

£•6 

.EU   O 

■S  2- 
aro. 


O 

E 
E 
o 
o 


CM*-0  "W  O  •*  O  O 

00  00  1-  CMO) 

to  ID        ^        en        N-  i- 


o  o  o  o  o 


IO  ■*  CO  CO  i-t-OOO 

CO  Tt  CO  CO         o  o 
co  •*  co  in       r-  t- 


©oooooooooo 


ooooooooooo 


eocococococBincMN-cocn 

OCM^-CDt-CM'-CMWCBO) 
N.0OO500     I       I    t-   *COSN 


eBM-otooocoooo^ 

00  in  N  00  CM  »-  O)  CO 

co  en  co  o  n-_  cm  o  o 
o  cm"  t-"  t-"  i-"  co"  cm" 
eo  cm 


cocococMoor-N-coi-cn 
Nooi  o  ^rtenmr- 

CM  0_  00_  CM       CO  i-  CO  O  CM 

co  oo"  N-"  o"      i-"   oo"  in" 


OOOOOOOOO    i- 


OOOOOOOOO 


CMNt-CMCOCOOO*- 

■*   00   -^  Tfr-  T- 

CM  CO  I     CO 


S>-SMt)IOOMO 
CO  n  (D  S  CO  CO  CMCD 

co       •*       o  co       in  •* 


ooooooooo 


a> 

2  ■ 

I  a 

*  "5 

■D  -J 

9  c 

S  •>     CO 

S  ■<> 

9 


•if  CO 
"CD 


—  IT 

»  j  E 

■o  C  ® 

3  KO 

g  *  » 

S.  CO  0- 

S  ^ioi 

•  2    §    I    CO 

3  2  i"£* 

d  <B  _l  LU  O 

u  z 


o 

«2°o 
Itll 


c   g 

ca  5 

S    °- 

°  c: 
E  ° 
O  o) 

fl 

c  ^ 
CD  CO 


0_    o  ' 
_    0)  • 

E  co 

3(3 
•    .- 

o  o 

II: 


»».? 


a  "-  - 


y     '   CD 


L     OS 

o 


CD  c 


5< 


■O    CO 


cb   CD 


™    C  LL.  LL  CD    C    Jo 


CDUcceiuio 

m  i?  -S  ^     CO 

Q.  CD 

_    CO    CD 

Q  Ct  Z  LL 


.2  .E  c  m»^o  OS 


o 

.  o 

zf    |E    iJ 

.3  S  »  -3!  "co  ° 
0  c  g  o  ^  -o 

CD  ^3    a  -fc    CX  CO 

a.  3  ™  o  co  o 
CO  _i  S  Q.  <  LT 


co  ^ 
CD  <D 
_  o 

—    10 

552 


O 

E 

(U 

CO 

m 

c 

r 

-J 

c 

CO 

CO 

O 

0) 

c 

CO 

ro 

■D 

Sc£ 


CD    3  ■- 

T3  •=  — 

S    CT 
O    CD 

,_  c 

£^ 


CD 

Jj  « 

O  CD 

CO  fc 

co  co 

D5  £i 


CB  O 
2    CO 


li 

S  £■ 
•I 
'I 

C    X 

CD  LU 

O    CD 

a.  co 
Eco 

o   .. 

O    CO 

—   CD 

i' 

^2 

CO    Q. 


CD  i£ 


CO  2 

5,° 


CO  O 

3° 
*-  <S  co 

"2  S.I 


(0    m 

Et, 


3 
O 

CO 

CD 
_l 

CO 

LU 

(1) 

CD 

o 

o 

o 

CD 

V 

LU 

Z  CO 

46 


Ol  CO  in  O  CO 


!>•  O  C^  O) 


»-    CO  o> 


T-     CM  CO 

CO     w   r~ 


OOW^tncOS^tD'-CDSNN^O'-'-OOO     H> 
0(D(Dl^^N(OlDO)»-fflN(0(DNOCDT-     CO     ^ 


^•OlOCO  in   t^    O)   C7>   O)  COCDCDlD^I'l^CDCOCJit-COr^COCD 


(00(£)0(DW^Nt-         o  in 


ns  (do 


i-   (D(\l  ON 


C\J  •-    O) 


tf>  "O 


CN  CM   CO   CO  OOOGOCOO 


flu  on 


t-  CO    T 


VT-inin*-0"-"-comi-cO'-ooi^cMCM'-coo 
t©r^ina>CM*-coo>-'-o>f^ino>a>cococo    i   cm  co 


O  LO   CM   C\J 


cmococmocdcd^co 

^-"  •*"  t-"  co"  CO"  r-" 


1-  ^    Tf 


V   ^    CM   CO 


o  o  o  o  o 


CO   h-    O  CO  CO 

r»  oo  >-  co  Tt- 

«    y-    00    -? 


coooooooooooco 


o  •-  i^  --  o  o  •-   j; 


oooooooooooooooooooo 


T-  CO  T-    *- 


CO  O  O  CO  o 


N^T-noo»-0)0)intf)(Da3^ooNOOT- 


OOCOCMCOOOCMCD^ 

OlCVllOOr-  T- 


Z  o 


CO  CD   CM  CO 


o  o  o  o  o 


oooooooooooooooooooo 


<°  "D  £  „ 

2«  2?  ci  S 

0=>Q  O 


o  o  o  o 


o  o  o  o  o 


oooooooooooooooooooo 


^6 


+        _ 

O  £  —    i-  T3 

"?S      <  .2 


Ol  (««Nr-  CD  CM  CO   CM   CO  l«T-l(10)MOOO'-7(MOO'JinCVNNOn  d> 

to       Soi'-cn       in  w  if  in  f       inoimw^T-nnttKOUi^sN    iwin    i        »-       jj- 


lO   CM   O)   CM      I 


i-      I     If)   Tt 


r-»       mowo 

1-  O)  in   f 


>c*  O  CO  f-  o 


oooooooor-       in  o  o  o  o  ■** 


f~  ,^      ^-. 


nuiimo       ooooo       oocoi-oocjowogoonooi'-n'-nffl 


en  co 


Nt-t-(OCO'-NC,)SOO)C\1C\)t-C,)t-<D 


OOli-S 
CO  CD   ■*"  *t 


■»-COC0O>CJ5^tmCMG0 


•fl-  1-      l>» 


en  o. 


O   r-   CM   CO 

cn  oo  a>  in 


in  m  o  o  o 


l«.  o  o  o 


ooooo'-ooooooooom 


^        CO  05  r^  d>        ^  ^— 


a 


>«--» 


«  CO 

_  OQ 

O  O 

5  » 

Q  a 

Ss 

<  o 


3  E 


co  o 


i  o      J2 


■o  0 
<b  CD 


§  ?2| 

±-  —   O  ^ 


.2      Q.  o  •§ 

CO  c    !S 

CD    OJ  3  O    0) 


c  o 


=       -2  -  "S  ^ 


o   CO 


6     _S  <"^ 


o  o 
■5-§,-gc3u     c?5-2^o<hr 

FtcO  c 
-I  "Z  .2  i_  .2 


^  =  ^  <a 


oo 


0£ 


®    2  "O    n 


rTI«CCIl|l«_ 
OH£0)0)S3£«J 


E    U 


3g£t 


0)  .E  2  m        .C   co   c   c 
c  h-  ♦;  .2         (A  -^  ;t  ;t 


;0  Si  J 

CD  a> 


£  "c  o  '5        »cllLlOc:cocd(d!5ci)coq. 


=  5  2  o  c  2  o  j=  -o  <-> 
—  coa.q>_oSJ=a.cp  — 


E       t3 


£  S 


CO    g 


o  <1> 
5   ST  co   t 


2  Z 

2  £• 


o  a> 


CD    O 


OT.O.  •«- 


■2  ■§  28 
■5  <o3^ 


S-s  « 


m   sc    c 


o  oJcS~  «2 
'    _  -o  co  E  o 


2Sst-» 


qjO      SOD5<       .£ 


Zy^QOCZM-JSKCcTli 


c  o|ju, 


.-    CM     CO     (ft 


47 


CM 

eo 

(0 

3 
t_ 

n 
v 
u. 

o 

3 
"O 
O 


E 

3 
0> 

o 

» 

a. 

■o 
c 
a 


«) 

■o 


o 


c 
o 

w 
o 

D. 
M 


C 

a 


ii 

a.  w 


II 

a:  — 


—  9- 

q>  'a> 

S 


:>*       CM 
O  S    o  "O    CD 

s!|«l 


^  s 

.    "2  "O 

oJDr 

5S^° 


+        ^ 

°  £  —  w  =6 

OS"OTJ„ 

io5J      <  S 


c 
o 

CL 

E 


f  3  c 
.E"oo 

■5  2" 


i3C 

S  "2  o 

ii  2- 

a. 


Q.'w 

E  go 
o  o 

I' 

Q  ra 

»■%  B 

9  3 
<  o 
a.  £ 

» 

IB 


O 

E 
E 

Q 

o 


IO  eo  if  v 

00   Ul    IT)   N 


NU1MI) 
CO  O  -^  *- 

O  (O  CM  i- 

i-  uj  in 

CM  i- 


y-  i-  O  o 
co  co 

CO  CO 


cm  co  r-~  in  cm 
N  CO  en  s  to 

O)  ■*  00  Tf 


IBO'-COTf 
<0  i-  f-  CM 

co       m  co 

co       cm"  •*" 


o  o  o  o  o 


CO 

co 

o 

0>  O  CO  CO 

cm  in  ■*  co 
v  in  cm  co 

<o  tt  in  co  t- 
■*  en  ■<*  o 

(Dincn  i- 

CO 

r«-  co       co 

co       ■—  •* 

OHMflOlOlOOVCONO'-OlNCOCMlDcOCMOO) 

CMOcoin       itciMiiomnin^iDMo  o 

co-^-^cm       cotDcotr-co^-cococomcM  r-- 


ncoiOMnontonMOiDO'-cotoon 
i-m>-  ■*  i  vn^Noiv^i-coONt-  ^rm 
oxicm  ^  Tj-omcocO'^i^.'j-cMcnin       coco 

0>   CO"  CM"  ■*"  -r-"  CM   t-"  •fl-"  CO"  O  -r-"  CM"  t-"  CO* 

NRlT-r-  T-  T- 


(OOOOooocoomcMcoinooocM       c 

CM  CM  -"J-   •■-  O  CO  O  00 

CO  CMCnCnCMCMCMCO^ 


oooooooooooooooooooo 


Ni-O^ 

h»  in       cm 

CM  Tt  00 

oToo        ' 


o  o  o  o 


co  o  oo  co  o 

C<>  T~     T- 


o  o  o  o  o 


o  o  o  o  o 


e»W<ONNO<Dr-'»I-IOS<tOHDOOOOn 

ui^oom'-cjitoi'r    i        o  oo 

cMcoincoi-cni-CMco  cm  co 


o  in  co  r^ 

*t  co_  o_  CM_ 

1"  co"  o"  co" 

00  ^r   CM  CM 


I     I 


NN  OltD  CO^-COCDin 

rldi-W  ooim-q-CM 

co  in  Tf  oo  in       co  cm 

^"co"    '   *-"  t^ 


i 


r«  r--  o  o 
oo  co 
en  en 


«f  oo 
eo  in  co 
«o  in  r- 
cm  cm" 


*-  en  cm  en  minooo 

n  ^  co  co  en  en 

co  <  i»-  co  10  in 
o  oo"  m"  co" 

CO  «r- 


I 


o  o  o  o  o 

1-     r-    O 

f»-   in  cm 


o  o  o  o  o 


t-OOOOOOOOi-OOOOOOOOOO 


oooooooooooooooooooo 


enoooocnococoo^-co^-coomcoi-'-ooco 
mi-coi-       cMoO'*'>3-cooo'<a-i^'-'^<ooo  rr 

MS  V  N  I    *HNi-0     I       ICO  I    CM  CO 


oininoooooooor-inooTfoooO'- 
io  cm  cm  co  v  ONO  r- 

1-  CM  CM  ^o<-i->- 


i/)i-n(DCMf(0'-«iu)iO(j)S*aii-noou) 
in  in  »-  co  ocncncMT-mcococnoocMco  ^  *- 
co  o  co  ■*  co  r^  co  co  co  co  r-.  q >,  ■*  i-  en  ■*  co i  in 
uf  en"  o"  oo"  t"  t-"  cm"  o"  t-"  o"  t-"  cm"       co"  *-"      co"  t-" 

m  co  co  co  y-       coi-i- 


c 

<0 

2S 

&o 

"j  E 

_  ^ 
c2 
n  o 

Ef 

(0  Q- 

S  g  §  a 

« '"■ 

z 


10 

c 
.  o 
:  .o 

co  «> 

f1^ 


.*"  o 


0) 

fl 

©  o 
£  o. 
S   F 

E° 
I" 
O  en 

f! 

C|)  CD 
CD    CD 

»l 

c  o 
■s  <" 

O  CO 
CO  •"■ 


iS5 


o  , 
o  • 

"2-p 


*    i.  "O 


2^  »^ 


«    A    « 


■o  *  S  ^  -o 


3  .>•>- 


i  iS  O 


£03 
o 


2  « 

^  > 
5  < 


£:  <e  <e  co  ^  j 

.9  LL  LL  C3    C    CO 


CO    c    C    CO 


CO    CO 

P  o  : 


o 
•  "O  ? 

LL    CO    «    W 

1  J_  s 

3  £  co  f?  co  »  ■_ 

a)  co  0.3-215  «os| 
trzco_i"»Q.<(rw)"S 


E    ■ 


TO 

o 

C 

(1) 

■o 

-I 

o 
O 

o 

CO 

m 

c 

n 

11) 

■n 

c 

c 

o 

to 

c 

O 

E      1 


c 

CO 

CO 

o 

c 
CO 

m 

■n 

n 

C 

m 

n 

(1) 

n 

(0 



J 

o 

0) 

3 

CO 

■o 

"*" 

o 

CI) 

J 

r*- 

CO 

0} 

m 

c 

01.0 

o 

CD 

CO 

o 
o 

CO 

CO 

to 

c 

in 
c 
ra 

o 

O" 

CO 
CI) 

i. 

o 
ra 

c 

2 
n 

■o 
o 

CO 
CO 

0 

i 

_)  1- 

<i> 

i- 
o 

3 

CO 

■n 

c 

m 

ii 

i- 

X 

Cl) 

III 

c 

C) 

CD 

CI 

O 

E 

(/) 

r-    CM    CO     CO 


£  "O 


_  2 

CO  o. 


u 

ra  2  ra 
i£  co 

CO    ..    o 
LU    CO    ^ 

5  g 

ID  ZtO 


48 


r-_       ex  O)  .  co       co       r-m  ■v 

in       *-"      S,  <o       co'  co" 


r^  co  cm  o       iDonsofO  cm       o  in 

in  ■<*  cm  cm  (\ju)       o>  co  *-       in  co 

in  (D  ■*"  c\i  co"  cm" 


CO  CM   CO   m 

I-  CD   *-  CO 


y-  O  I--  tT  O 


wsn(DiDOi^t-o)T-ojT-^anDinooino> 


nnio>-os 
cm  cn  i-  i--  co 


i-i-oiic 


o  o  o  o 


ooooo   »-oooooooooo 


O  O  O    1" 


snot 


i-   in  -- 


KIN  00  f  O 
O)  in  N-  N- 


oooooooooooooooooooo 


O  i-  CM  O  CO 


ooooo 


—  .9- 


»-COCO'-r~m*-C\JO*-0000000000  o 

minr--N-i-oc\jm  ■*» 

00  •**   r-  CM  I    in  I  l*» 


CD  -n  =  w 

1 1  £  S  I 


=3  £ 


o  o  o  o 


ooooo 


eoooooooooooooooooooo 


B  en  ~ 


ooooo   oooooo 


oooooooooooooo   00 


,  i     .  - 

-  £  —    .-  =0 

-  $  5      <  .9 


CM  CO  »- 


»-       o  o  en  o  o 


„    I  CM  t-  T 


©oioifi'-n^iDmsNO 
ois  on    i     i  co        i  t  ^ 


NNSSOO'-  *- 


CM  i-     I 


»i-ON 
ID  CD  O 

f-  co       <~ 


o>  o  o  a>  o 


»-oooooooo 


OOO'-OOOOOO 


T-     T-     O    O 


OOOOO 


03StDT-ON0)r-C0l/)O'-Ul(000C0NOW'-  0> 


0)    3    c 


CM   IT)   CM    r-   O   T- 
CO   f   t-  CD  t 


i-  t-  I--  o 


tr  Q- 


u 


in  oo  i-  *t 


r-  i~-  o  o  o 


CO-tCOCNJOOOOOOOOOOOOOOOGO 


eS* 


>  m 

Q  co 

Ss 

<  o 


5       = 

T3  -I 


(o      » 


:  O  O) 


O  * 


"O     Q) 


j  I 


i  w  a. 

5  ?!• 

*>  C     3    CO    _ 

^  2  °"£  £ 


a>        Q.  O 


CD  CD 


E    CO 


2  -a 


m  a>       3  o  S 


OB 

CD    CO 


2  -  "2  <» 


CO  .=>  LL 

C3      r 


3  .><i- 


=  =  £  « 


OO 


OS 


3  3  c  9- 
ll  u.  co  2 


E    :_ 


k»go 
o»  *i  <£  t; 


s     s  -c 


-    ""££    Sn  =  3£ 


'C  'C    CO    <2    Q.  O    2  S 

:—  :T  m  'r-     _    ^     tr     m 


J    OCTJ 


O    CD 


2      2 


5  o 


CD    =  :=  i2 

"to  S 
o  o  cc  co 


2  £• 


Eco 


CD  .9 


c  °>.o       - 


■2  wB"1 


2"s  * 


§3  E-o 
-c  ~  ■=  c 


<fl9-9c-oa£9-S  = 


O      SO=>5< 


2'clIiIU'coo5a3.!2ii)(»aj5Sli)0  =  |       2 
c  ii  ll  z  *  *  o  <r  z  co  -i  s  a.  <  en  oo  2      o 


6  °T  S  -  «2  S 

«  2  %  S  «  •"  ?? 


£-"iu  »  g 


49 


cm 

CO 


J2 
0> 


W 

*-» 

o 

3 

■o 
o 

L- 

a. 

E 

3 

a> 

o 
i- 
*■■ 

0) 
Q. 

■o 
c 
n 


o 

Q. 
» 

o 

■o 

c 
co 

>>^ 

q.'m 

§■£ 

>  m 

o  o 

+-»    (0 


<  o 


a 
re 


Q-  CO 


r* 


a  o  .c  ~ 


CO 


CD    CD 
Z  9 


>>      CM 
co  -o  ■£      <° 

•R  CD   o  -o  CO 

2  »  £  §  8 


58*° 


<0  O  we- 
ll) U)r-  Tf 

o>  Tt  Tt 

|C  T^   T-" 


en  cm  co  ■*  r»- 

i-       ins  oo 

OS        CD  o" 


cbco<Dt-c\jooo(Ooo(Dcoco(\i^owot-       i*. 
*P5^toO'-0)C\iinmou)oocoo(ONtf)  o       r* 

co  Tt  co  r^       cocoiOT-cncncocMTt       coco  co       o 


co  cm  Tt  o 

BOlfl   90 

cm  r-       lo 

CO             TJ-    TJ- 

o  co 

W             1     LO 

o  t  »-  o  co 

in  to  co  en 

lo  »-  co  CM 

in  t^ 


o  o  o  o 


w  ±=  —   *-  "O 

o  £  S  o  -o 


11  = 


2   3c 
CD  T3    o 

il    2  '*= 
Q. 


O 

E 
E 
o 
O 


o  o  o  o 


o  o  o  o 


IDOOIO 
CO  CM 

co  co 


m       t-  co  o  co 

V  N.  CM  TJ- 

00       *t  Tt 


03  CM  Tt  o 

<o  co 
co  co 


in  i-  o  -st 
in  co  en 
in  cm       cm 


o  o  o  o  o 


co  o  CM  CO  t- 
y-  en  co  co  lo 

0B  CO   Tt    t-      I 


o  o  o  o  o 


o  o  o  o  o 


o  o  o  o  o 


cncncocMTf-'ioco 

co"  o"  T^       *-"  cm" 


CDr--CnTtTtC0C0TtCMCMC0O^-CMl0L0i-C0l0C0 

cOTrocor^i-cocococo^-r^cocnTj-LOCM  -i-lo 
in  r-_  o_  o_  f-  ct>  o  t-  i-  Tt  cm  tj-  co  en  co  r- 
iC  -sf  t^  co"  T-"  co"      en"  o"  cm" 

m  CM  r-  T-  t- 


co^i-oooocni-OLor^cOTt-cococMOOTt- 

OCMCM  ^  (DO  LOCM 

co  cm  cm  in  n  r^- 


OOOOOOOOOOOOOOOOOOOO    Is* 


ocncocoooLooocMcoooooooooo 

COi-LOCO  1-C005CM  LO  co 

CM  CM   r--    Tt  CMt-LOI  t-  I 


COOOOOOOOOCMTtOOOOOOOOO 

co  o  co 

f>-  co  ■* 


OOOOOOOOOOOOOOOOOOOO 


eoor^Tj-T-       T-LOcor-.LOocococoTj-ocncMcor^cnLocooT- 
Tt       oolo       iflTtn    i     i        cncM       cm  co  co  cm  o  ■»-    i  •»-  co 

(Dcmcoicololo  cocor^iT-i  i 


rONIOOOOlO 
CO  LO  CM  CM 
CO  LO  Tt   t- 


co  o  o  o  o  o 


CO  ,_*  CO 


ooooo       cOTtoor-cncoooocncoOTtcocMCMcOLOLOco 
TtTtcor^r^-T-cMCMoocoh-T-LOcococno       *-  cm 

CO-i-iOTt  t-  LO_  CM  t-  t-  CM  CO  CM  LOC7)  G0CM 

en  Tt"  t-  cm  y-  co"      o>  t-"  cm"  cm" 


ooooo 
en  en 
co  co 


OOOOOOOOOOOOOOOOOOOO 


0) 
M 

c 

0) 


—  CT 


o 
cc 

_l 

■o 
c 

2  £ 

-o 


J  E 

«  o 

0>  0. 

2  2>  §  g 

=  ct£  £ 

co  _i  lli  O 


Co  i2 

f|5 

■=  "O  TJ 

2.  >.  CO 
.?!  -C 
3  Z.  -2 
w  co  E 

o 


CO 

il 

0)    § 

£  a. 


O    CD 

11 
■a  © 


s  « 

So 

(3  c 
■-  .2 


5< 


S  <o 


Oc°| 


Q.   O 

E  co 

?° 
•  ._ 
o  o 

i:   O 


2 -a 


-D    CO    CO 


O  —    CO 

CO  CD    3 

CO  =LL 

C  CO  -5 


<  r- 


bb 


CO 
*-    CO 

O  £ 


.     CD    CO         _ 

sz  T3  to  c  c  a>  co 


LL  LL     CO  SS    CO 


=  LL 


O    CO  £    CD 
—    CO  -C  *?    co 

2  E  E  c«  »qO 

""  LL  LL  O    C    <0    CD 

il  Z  ^ 


CO  iS 
o  •= 
CO  !2 
iC  Q 


=  -5 

CO 
CD 
DC 


£o  g  2o5tjO 

Q-CD-Q    JS-fa    Q.C0  — 

zco_i$o-<(rco. 


E 

<]> 

o> 

t_ 

r 

o 

c 

CO 

CO 
CO 

O 

ct> 
c 
m 

en 

T> 

n 

r1 

m 

CO 

n 

CO 

Cl> 

o 

en 

CO 

CD  3  —  J2 

"O  o    CO 

2  £•  »  = 

o  CO  55.  ca 

"  C    C3>J3 


en  cj 
c  _CD 

So 

2  « 

♦;    to 

s° 

T3  C 
C  O 
CP    ,„ 


•D    O 
.5  Z 

5  <? 
»§ 

3    CO 

i& 

C     X 

CD  LLI 

O   CO 
Q.  CO 

gco 

O 
O    co 

_    CO 

°  5 
^2 

CO    Q. 

1.1 


|8 

3   LO 
<0    t-  -_; 

c  a  ^ 

*-    CO    CO 

">  £  ^ 

n\   *^    CO 


CO 

co  2 
5,2 


»-    CM    CO     (0 


0 

3  ID'S 
o  «>  « 
£  -I  LU 


zco 


50 


■o 
a> 

3 


C 
O 

o 


f  O  O)  <o   O) 

a>  n  m  m  o 

CO   CO 


•-  t-  [rt  CO  s 
m  r^  ,L  o  oo 
cm'  c\f  cm"  »-  <*> 


O  CM  CO   *-  O  O    ■-  CON    CM  CO  CM 

CO  t  CM  O  CD  CMOO  t-  CO 

CO  CO  CM  CD  CMO  1^  m 

^-'  ,-"  *-"  CM*  CO 


CO  -"I  r-  ■* 

O)    »-   O  CO 
Tf    00   CO 

cm"  r--"  o" 


CD   T-    f^  ^    CO   in   Tf 

CO  N   i-  CM  C3)  in  Ol 

CM    -^  °^.  ^  °_ 

cd"  o  CD*  CO         ■*' 
CM  CO  00 


o 

£  .2  <o 
»  "2  c 


E  p 


"  °  =  ■£  - 

q  o  o  S  >■ 

<  O  5  3  § 
a 


to  _ 
—   0  <o   to 

to  q.  ca  •  o  ± 
«  o  •*  :  o  c 
<  00  ro     i  .2  ■=  M 

2=t:go?T»t5 
<oootSK^=a)coOo 
iSWZo=iOiUZU) 
<  H  <  O 


to  <2 
"So 


T3 


o 
O 
ro 
a) 

a 


I      I 

-D  <n   o 
£  a>  m 


o  o    X 


u") 


3: 
OCHIo 

to  S«  B 
cd  t        cs 

O    <D    O    u) 


£   ->    => 


LU 


t-WSOMO 


2N  co°  co  m 

2  Jo  »-       oco 

"*  CM  CM   O) 

<N  ^  UJ         w    cm* 


CD  i—    O  CO  in  O") 
ID  ID     CO  O)  CO  <3> 
i-    CM 


ID  —  *-  r-~  CM    CM  LO  CO  ^  o1  ^  n 
T-rtvlO^CMNNCOsW^®^ 

'-nII"ns.uj  "f-.o1".     °°. 
cm"  ..,  id"   cm*      co"  ,-"  CM"     O) 


CO  CD 
I^  ID 


in  co  co  t 
en  oo  r»  cd 

CM  O^  CM  O 


i-  r-  CO 
CM  Tt  CO 

cd  in  -- 
id"  cd" 


oicm*-ocoos»-coo)*-cocmcm»- 

CDi-COCOCMCMCOOCOSOmin'tCO 
,-    CO  T-  CO    CO    *-  *-    It)    r- 


OCOCOO)COCOCOCDCMCOCMO>(DCM^f 

incomN'-cMOc\iO)cocoO)0)0)c\i 

i-    ^f    CM   ■»   N   N    h-_  CO  N  O    t-  1^.    CO    r-    CO 

cm"  CO*  o  cm"         co"  CM  CM*  CD*  r-'  CO*  t-   ^3*  oo*  o> 

,-  r-  CM  f^    CM 


s  «  p  9  3 

Q 

< 
a. 


2 
o 

5  g 


O) 


o   CO 


SS  si 


2 
o 


0) 

15 
Is  55 


m  o 

in  id  nn 
o  o  o  o 


< 

oo  cd  en  o 

o  o  o  «- 


8« 
2>  P 


I  »  otjc  o  co 
■"ZZOOcoi- 


S  g  8  g  -° 

»  E  co  co 

<  <  <  -1 

a 


—     CO 
=3     CD 

(3  DC 


o  .9-  cd 
_i   f>  3 
_  !5 
co  co   a 


e    rr    * 
*T    E    0) 

2   iS  5 

U>     W     .. 

CD    CO    S 

III 

« 3« 


OOOOCJOOOOOOO 

"C    'C   ' v-    '^     w    '_l_    '^   ' w-   'k_    '^  '^    ^     CO 


o 

co  OC 

2  cr 


CO    CO    CO 

bob 

O  O  O 

oc  cc  oc 

OC  CC  DC 

I—  I—  t— 


co  co  to  co 

b  b  b  b 

o  o  o  o 

DC  CC  CC  CC 

OC  CC  DC  CC 


co   co  co  co 

b  b  b  b 

oo  o  o 

DC  DC  OC  DC 

DC  CC  OC  OC 


co  <o  "— 


l-l-l-l-l-HUJ  o 


51 


0)  co 

**  EC 
CQ  2 


£   0) 

«  o 
w  a> 

c  a 
•  _ 

If 

a>  S  m~ 

«j  S  fc 

-J    l-    TO 

*■  ^  to 

O    M    CO 
*;   O  TJ 

=  SS 

■d  a>  o) 

O  £    3 


co       co  co  in  m  *- 

CO  i-  7-Ni- 


a.  w 


*•  o 


o  m  m  r-  r~-  O)  Tt 

Ni-O)O)(D0n 

o       ir>  ■>-  ■t  r-  ■* 


i 

CO 

c 
m 

Q 

a 

o 

o 

-  X 

•  0) 

CO 

E 
n 

E  E 
S  -S  2 


S  ™ 


<Oj5zOi- 


to  ffi 


5"  hi 


o  o 


EQ 


Eo 


<B  A    <B         —    >> 
«    o    S-2    3    O 

~°  S  S  a>  o-  tS 


t5  c  °o  c  x 

3  .*    Q.O    >.W 

■o  m  co  _ 

Q.  (0  S    <0  —  C/D 

-C     CO 

a)  ®  S  **  o  •• 
m  TS  °  co  iT   S 


I* 

gS 

^T  ® 
o£ 
a.  s^ 

3      „S> 

>-    <u  1- 

°1U 

—  So 
own 

3  S  Q    TO 

m 


Si. 


Q.     W 


o  o 


S  O 


£  O   *-  TO 

B  a  c  2 

r  k  u  o 

O  TO 


JOt 


t-  CO  O)  CM 


r-  »-         r- 


<M_  co_  co        r»»  t-_  CO        *-  *-  CM 
cm"  co"  m"       t-"  cm"  co"       t-"      t-" 


«  s 

5 
c 
F 

(71 

«    ? 

c 

r- 

(T 

"           ? 

2 
o 

»  e  -p  c  tj  «  c       cdcbI— 


_ 


"5   co   t   co  p 


-*    O  .0)  JS    o 


«  2  -s  2  5)  S  2 


<o 


i  1 iZ  55  -a  5  £ 

CO    o 


CO 


«S     I 


CO.        u 

3  i    a 


|S5  § 

ow  E  9 

c  c  3  ® 

•  I*  I 

co  c  ex  o 

*=  o  a)  •!= 

■2  »  <o 

c  3  o  co 

§"§  o. 

♦=  2  >,  x 

u  a  co  w 

T3    0)    £  CD 

Of;  CD 

ciJ-co  W 

°  ?  o 


52 


CM 


n 

3 
n 


M 
Q 

o 

< 
a 

>> 


o 

3 
"O 
O 

i- 
Q. 

E 

3 
» 

O 

a> 

a 


c 
o 

u 

3 
"O 
O 


C 

n 

a. 


IS 

So 

O    M 

i-    CD 
3    CO 


a; 

JQ 


x> 

CO 

CD  CD 

c  2 

z>  w 

Q> 

5  2 

m 

8  2. 

> 

>* 

Q  - 

-it 

o  """ 

DC 

5 

o 

i- 

o 

i  y 

<D    X 

z  « 

2 

—  CO 

—  -J  .* 

o     6  < 

•fc    z 

in 

Q             - 

_            ;S    CO 

Q     CO    3    CO 

£--05 

CO         *i 

«  —  s 

X     3    CO 

ffirn    O 

CO  T3 

CO    C 

X    CO 

21 

s 

o 

H 

o'  c?  6 

=  o55 

.*- 

_o 

to  d  6  co 

q5?D 

^ 

Q. 

.   >• 

T>* 

C      r 

«  c 

CO    CO  CM 

S-'c  » 

9-  O 

< 

aj 

O 

_       1- 

O'  , 

i  m  c 

<0     CO    CO  f- 

O  9-S  ** 

a.  0 

Q< 

«C 

Q-            •; 

*■£    CO 

c°  o 

£■ 

"o 

O 

e 

E 

o 

O 

•-Mnw^cocOfO^coiniofflOciiooooinc'ioiN 
w^-^NCoioojcococnNoinin  c\j  mo 

COCOOICOOINOIOICII  OICO  CM 


inoina)0*-ococooO'-ooooooooooo 

lO    l>-  i-    CO    CD  ^f  CO    CM 

in    CM      CM    *- 


OCMr--»-CD'*tCD^OOO,3"-*tCOCMOOOOOOOCO 
ID    CO  O    O  i-  Tf  ■<*  """ 

C»    CO  CD    r-    -<t  CM 


T-0>0'«*-incMCMCT)COCMints-COC3)rs-OOOOinCMa)CO 

O'-CMiMoncooniO'JOir-  cm  in  t- 

io  m  O  O  CO  CM  N   ^  ^  If)  CM  «~ 

o"       co  cm"       V  in  cd  V       co*  cm* 

CO  CM 

r^or^O'-cnco»-'-oincoooooooocMoo^i- 

CD  CDCM  I*-   h-    CD    **  CM  N 

CO        CM  «-        en        t  CM        T- 


oor^-^-coh-Oh-Gor^cMcoooooooo 
o         oin         COCDCON  CM 

r^  y-  in  t-  v~  r- 


incn'-t'^ooin'-oj-^cM'-oooooooO'-O'- 

inOCOCMtTfCOCMCD  OIO 

■^tf-^-Tj-  NWOS  CD 

r-"       »-"  in"  cm"  cm" 

tocDoocnoininoO'-cDTtooooooooooco 

CMN^t'-CMNCMOCM  COCO 

o       t-  to  co  en  ^  »-  n       r--  o 
co"         '  r--"       a"  cm"  co"  *-"       »- 


co'*Tfr--c35cno-*0'*0'-coor^oooocMT-c»i- 
cocococoincocDincMLn^-cDT-  cm  mm 

ontocfi'-oioxocM       ioio  ■f_ 

CD"  i-~  CD*  CD*  Cm't-"  t- 

ocor^cocococM^tcMt-^'^'Oooooooo-^om 

CMO)0^0)NO)(00  com  ,~ 

qo  cm  cm  m       r^  h-  cd_  -^t  ^f  ■**■ 

t--"        t-"  cm"        co"  <— '  CO  T-  »- 
I 

i^eoc^.i^a>CMi-©uio»-cM©ooo©oo©*-©^ 

lOOKtmnoxMco       no  *- 

cm  cm  ©  cd       m  co  ©  cm       "^r  ^t 

CD*         ■*-"  CM  Is-*  t-  CO*  •»-  r- 

I 

coocMTOcoocnmoooooooooooo©© 
oo       oo  cm       co       t-  m 


COOCOCMTfOOOOmCM 

r-  S   N  CD  LO  O)  CM  CD 

cm  o  co  m 


-ocooooooooooo*- 


cmoocmooooooooooooo©00000 


mocor^-ocMoocMcoooocncnooooooooo 
CO       or*-       co  co  oo  co  cococo 

CO  T-    **t  r*-   CO  CM   *- 


,-oor--OTCMa)r-ooinooooooooooo       j- 

CDCOf-r-MOOCM'-  CO 


•*ocDoooomcomooTfO)0)00ooooooo       co 
cor-  ooojo  *-  co  co  cm 

55  m  ,_  ,_  _  co 


CD   co   « 


3    O    CO    C    *    O 

M»ZD" 


So 
c  -fc 

CD    CD 

■o  a. 

°    m    S 

°|S 
if  Ss 

ra  cxiil 
a. 


22 

CD    CD 
C    C 
CO    CO 

a.  ci 

O.  Q. 


co  sir 

o  "-  — 


c   0)  <i>  ©  S  ■ 

as  c   c   c  3 

Q.  03    CO    00  .Q 

2  =  =£  o 

Q.  CD  CD  LU  J5 


0<H7    i 

rti  (0  c 

O    CD  £    CD 


—  co  t;       « 
r"  2  cl      - 


1    CO  sz 
CO    CO 


^.2 

CO    CD 

z  * 


3"-o 
u.  ro  cd 

c  S  —  co 

O  "=    m    <-> 

&.€  cl^ 

^00)2 


—   CD   o 

CO    c    CO 

a>o  to 
.£  "O  UJ 


o  —  co 

O    CD    c 
O 


-"-3* 


(A 


CJ 


S^2  - 

O)  c  = 

-=  ®  o 

„     Q.   (0 

"  E  « 

O  Q 

°^  c 

>.  o  o 

C    t    CD 

!    35 

^^ 

i  ?"-  £" 

■    CT  o 


CD    >■  Sf 
-    2  LU 


■O  I-    CD 

2  di  2 

O    o 
^   Z  CO 


53 


o  o 


«  y 


2  c 


(T  o 


"O  to 

QJ    <D 

c« 

3C0 

PAD 
Dist.  V 
West 
Coast 

>^  >. 

PAD 

Dist.  1 

Rock 

Mt. 

s 

o 

1- 

o 

i.a 

CO    X 

z« 

5 

co     . 

_i  .* 

o 

6< 

CO 

Z 

Q 

^ 

.  2r   M 

O 

CO    3    CO 

< 

-JO<s 

O- 

Co        *i 

co  —  £ 
x  3  5 

aim  0 

CO  T3 

CO    C 

x  co 

CO  -= 

h=  = 

76 

0 

t- 

«rg  6 

= 

S52 

o 

in 

c  ei  <» 

Q 
Q 

5$D 

< 

a. 

.  >. 

TJ* 

c     r 

— 

»  c 

co  co  eg 

5-  0 

< 

"5 

O 

_ 

1- 

o 

to 

CO    CO  -^ 

b 

g-Z  tt 

O-  O 

Q 
< 

< 

CL 

Si 

UJ    Q 

£■ 

TJ 

O 

E 

E 

o 

O 

cocMinoicot'-Tt^oa) 

*™  N^^ON^  t  CO 

CO  OrOlrt^r  h~ 


ooo)>-oc\insooo) 


oioionooi-nioon 


NCMVlOCDMDtDOOOT- 

<o       co  o>  T  ■<}■  r~  a>  co       o> 
h~       cor^-Oi       N.  co  ■»-       ■*- 


oocot-oooooooco 

t-  CD  1-  CJ  1- 


cooco^oooooo-* 


coooo^rsNtnoco 
1-  10  00  ■*  ^  co 


sc\ino)tMOO)<osoin 

CD  t-  CO  CD  NOCO  O 


*Omc»OONIDOOr 

•"»■       in  ^  ti-  co  1-       t- 


inoncocMinscooo^ 
o»       o  co       11)1-01  co 

«-  *"     00  T-     •*  V- 


OOlOlDON^nOOS 

co       i-  cm  c-  in  en 


COOOCOOOCOi-OO*- 


SOMMCMOi-^OOCM 


oooooocoooo-t 


t^-OOCOOOCMOOOT- 


1-OOCOOOi-OOOI^ 


COOOIOOO^OOO'* 


y-  CO 


t-  I  y- 


o  ?  "> 


CO  CO  CO 

co  co     • 

CO  CD  S 


1-  co  ^_- 


™  a> 


W    WJ     -. 

«-  c\j  ^ 


cm  co  ,_: 


O  CD  ,_• 


~q>352? 


=R         C   C 


<o  =  S  <2 


00  Ji 


=-       coo  5 


=       O  —  £ 
O      ,  2  o 


O    o  "D 


S  g 
sis 

CD    d) 
..    C    C 
C    m    CO    CO 

co  c   O-  a. 

3    CO    O    O 

M     ¥>    JS"      I 


CO  J5  Ik 
>  T3  CO 
CO  —S 


I  co  s.  co  S     cc 

^  S  c  S  c       V.       5Bai       15  c 


=  >•.$• 


:o  = 


CO    3  O-  0. 


P  TJ 


2  ?  co  co 


c         <- 


«  „  co  ' 


o 


2  £  «' 


S-x^-SO 


§ilse> 


„    ">C    IB 


I  E.6  E 


=  7oc«cl£2o£3£o        jo  £  o  ■£  o 
co  Z  ID  a.  _i  ID  a.  Z  O  co  lu  m      t005 


E  P  .0  ~  o       -k 


8#^O.f 


CD    CO 

■3  2 


Soo 


Q.O 


o  S      —  o 


r.^ 


_      o  —  -92      ouS 

CO  wCOCO(D  ^n5 


3    COO 

■S:2   CL_ 


co-y 


55  co  c 
9-  =  ° 

CO    -TJ     -£Z 

O    "    o 

©  "^ 

la 

o  Eg 
jo  o  c 

"DO    ° 
0  CO 

■D  f:   it 
S  3  o 


O     ^     Q. 

"ccTlS 


«  co 


®  a  s 


54 


CM 
CO 

CO 


(0 

3 

n 


o 

Q 

< 

a 
>. 

n 


o 

3 

•o 

O 

a 
E 

3 

£ 

o 


C    M 

515 

3    fi 
■O  CD 

O  n- 

t° 

£  to 


0) 


-a 

CO 

0i  cd 

c  2 

Z>  CO 

_  > 

o    , 

«  2 

CD    CO 

5  o 

> 

>s 

Q  — 

.* 

<  — 

Q 

O  2 

DC 

2 

o 

i- 

o 

*  y 

Q)     X 

z  «> 

5 

. 

=      co 

—     _i  .* 

istric 

No. 
A 

c 

£  «  =>  s 

co        *i 

X     3    2 

O  fi   o 
K  U  O 

to  -o 

to  c 

X     CO 

ffs 

« 

o 

1- 

i  £  b 

^  co  5 

=  o^ 

— 

o 

oi   d   6  " 
D  -Eg  « 

Q^Q 

^ 

a 

.  >< 

•a* 

C      r 

k  c 

CO    CO  CM 

9-S  ** 

9- o 

< 

s 

o 

_      1- 

CJ       , 

i<Sc 

co   co  co  t- 

q  □.£  n 

a.  <j 

a  < 

< 

o.         ■** 

*i     CO 

£  co 
.7!  o 

w  0 

2- 

T3 

o 

E 

E 

o 

O 

SSgiococMcoog-CM^cM,-        ,-        5Jg;|8»585Sg5gg§S%.B.n        -*-°-S2-5       5       ?"" 

lt>   »-    -*r  "  CD   l"~   CO  CM  CD   CD  CO  *" 


(O   ■«   CM   tt  O 
CD   CO   CO 

CO    >-N 


COCOCMin^^CVIOCVlO^CO^^COOOOOTWOCOCMm^COCDg^ 

■<r"  ,-"  CM"  1-'  CD  O)    Ol  «-  ^    *""  CM  CM 

CM   i-    t-  «- 

I  .-        *-    i  ii  iiTf-tfo  co  -<fr  *-  co  m        tt  <-^ 


in  o  i- 


CM    CM 


cococor^.is-OT-incDcj) 
cd  co  in  m  cm  cm  -t 


ocoocooinoinoeDcot^f^comooa)cocoocooog)cDOcoococj^r~-OT-o^ 

II  |  h-i-CO  *-  CM  >-  O   ^-  CO         C0r-IO  CO         "3-  CO   CO   ■*   •*  o         o 


CM  »-  t- 
_-  I  in"  t\i   c\i  rt   t-   CD   CCl"  iri  Co"  Co"  t-  N   ^  ""  CO  CO 


8S8ooo8O88O8W"°22$8™^S3888S382™ooevl'0<0OOjSS 


r-  co  co 


-»g    -^    VJ^   VA-F   V^   «  /    ^"l    ■-"   ^-'   »  "• 

m  r*-   o  o   O)  co  i  *- 
co  co" 


rr  rr  o  Is-  cvj  un  co 


*-  CO  CM  CM     CNJ-^-COCVJt-     v>* 
C)i-h-  O  *-  CO  ■»-    t- 


oo^S-i-oococncnco        ^co-»-cvjco        in  t-  «H  «)  co  cq       <*        ■*  t- 

od  ^*  ^t  co"       r-*  h-"       co"       -r-"  co  *-  t-  -^        co        co 

■^    CNJ    OJ  ^~    '- 


l-  CO    CO 


ooooooooooooooooor^cooooin^gjoo 

^^  f~  r-  ^inif)  CDCDCM 


oincDint-T-coin^cocDooocpCMOcnocnj- 
Tt'-TfCOin^-CD-^-'-COCM         cvjco         cm  cmcm 


gggoooi§s8&roooiii00sS^.rir5r5§5!^-8.§iii0^p 

CO"  h-"  CJ>  t-         N-"  h-*        m  ■*"  *~         "** 


CD 

c 

CO 

-C     CD 

CO  o 
CD  "O 
CO  m 
(3  U- 

E«     ■ 

lis 

O  Q>  en 
°-    2    CD 

ill 

CD  i-  ._ 
3  O  O 
CTLL  U. 


E   co 


CD  Q. 
c  . 
CO    0    o 

£  U-  u. 
LLI 


CO 

E    CD 
CD    CO 

o    . 
O    (d 

£co3£ 
OcuO 


ISt 


2    CD 
^     CO 


y  ,n  fe 


E    CD    CD    E    CD 
CD    CO    C    CD    CO 

rDCrD 
o  .     tx  o  . 

O    m    P    P    a) 


o 

pi 

c   p 
^   <o 

P     CO 

So 
a  S 

isl 

CO  -n  ^2 
o  ^  ^ 


i-   i-  "2   a> 

£  2  2  I 


9-  p  p 

P  LI.   LL 

a. 


.     c 


I  £  'V  aJ 

.  O   CD  o. 
,_   c   ,_ 

)    O    CO    o 

.  LL    3  LL 

CO 


%*. 


~   c 

O  2 


35 

^  T3  "O 

-O    P  CD 

CD   J=  -C 

o  <o  c  c 

HI    C  LL  LL 
LL 


CO    =  U- 
O"-   IK 


O  CD 
CO  .c 
CO    co 

O  £ 

LL 


O   -= 


o  — 


CO  IJ 
3      ■ 


cd  Q- 
PLL 

"-  e> 
a>  Q 
Qo 


T    CD    CD 

co  c  c   a;  ot 


p  ,3  — 

LL    o,    3  LL    V 


CD  .T1  "-      •     «   -±    m 
*i  LL   -=    m  -J^  (- 


CD  P 

CO  CO 

_  p  p 

CO     CD  CD 


|t3£Ui« 


o^= 


52  Q 


Z   P 

cr 


CO    •- 


O  -c 
P   J3 

9-  3 
CO  -I 


p 
w  _ 

—    CO 

II 

CD  Z 


CD 

tr 

>.  p 
1=55  p 

CD    0,0^       . 

!  2  2  cd  ">  -S"—  O 
■   co  co  -^  •£   ro  co 

:  O  O  a  2  O  «  P 
a.  <  cc 


™     o> 


^co^oooin^^coincNi-incMro^cococMXS^ce.^SSSS^cDSKgScoco^^w^oco0?^^-  8 

c5       T-"  cm'       -"  '  a>"  o"  cd  -'  -"  cm"  o"  o"       -  ^  co  -  cm       -  -  co  cm  -  -       co       m  -  co 

CDCOCO'-COCO^  ^ 

^o^oooinoincDOcocoocooocDcMOOco^^cDinj-woooooooooooooOOTOcoocoo  t- 

3^-COCO  LOCMCM  N    N   WO    r;    fflCO  ^  1-   T  -w 

^  OCO-«cMr--in^T-  ^ 

rroors2^NONOS5;ooco?0s^s«sr^sgoos2sJ0isoM  | 

■^  '  mwmw  en    (M    (O  CMC\J'<frT-,'-'r~  ■f-t-TTT- 


S^S°°°aS8a-800008fe0-8S|SSS0§S°8Scoc|5SSilV-|ggS0S0ioS     | 


e8£ 

p  •« 

S  -  o 

P    CD    P 

it  <i£  £ 

O  ^   ,_   P 

-oo" 

5  LL  LL    !2 

W  2 


^o-ooo-o-oooooooaDcoinoor^-cMCMCMOcoooooooooooo^incMinocnocnr;.  in 

5       5  CM        cm  cm  cm  o  in  co  co  a>  a>        in  co  r-  ^  rj  w  0 

cm       cm  c\j       in  m i.  cq is  ■r-       m  in       -<t  ™  ^- 

fcssa»ags§5050000igsssSSJi5.8^i^S^se°5Ns?8S'ris  ? 

•  ^S  ^_"  ^_"  O  CO  <D  C\J  O)   O)  CNJ  ^-  *~   *~  J 

CO  t-  f 

coocoooocoooooooooocMsinooocoococDOcoooooooooooo-o-cDOinoincM  - 

cyc^cxiCM  8ln?-88"  ^- 

S!S!S0005888!SSI0000§8|005!iggi8ggS5$5aafc5!??§§|i0§9§f  g 

i-  CO   N  a>C0tO'~T-  O  CD   t\J  ""   ^ L  l  J  M.  *-i  v  T.     '  -  "__"  rrC 


I  « 

1  I 

2  I 

CO  « 

2  ! 


^  T3  P 

3    C  = 

Q.  CD  CO 

1  a.      £ 

p      ~ 

1  -o  CO 
■DC         LU 

<°  o  2  "g 
=  p  .9  co 

Q.  3  >-  c 
C  T3    —    o 

c  <2  3  ■•§ 

P  C  T3  CD 
P  <D  P  = 
i  c  S  P 

2  °-  p  Z, 

■°  E  >  2 

P  p  ■£  co 
"  o  g,Q 
s;  *-   co   *- 

£  o  °  § 

P    C    e- 

t   b   c   «l 

—     3     P    P 

73  *  co5 

SiSz 
2&^c^ 

I  » ts 

=  p  o  2 

P     >-  C    Q. 

£:  co  co  x 

*"  E    O.LU 

2  -    ><    CD 

C  2  LLI    S 

Si?    $OT 

0)  ^ 


CD 


5...w  p 

p  S     a 

o         o 
CO 


55 


o  _ 

2  c 
0  o 


a>  o 

DC  » 

C  C 


t>:b 


T3 

CO 

I  2 

3C0 

Q> 

to  2 

n 

CD     CO 

>  o 

>  O 

> 

>. 

Q  ~ 

J£ 

2  3 

o 

o  2 
or 

O 

o 

(- 

o 

s.y 

•  X 

Z  ® 

2 

cd    . 

_i  .* 

o 

6< 

.t 

z 

CO 

b 

' 

.  3=    § 

Q 

CO     3    CO 

< 

_lm   O 

a. 

CO         ~ 

<o  —  2 

X    3    o 

aim  o 

CO  TJ 

CO    C 

X    CO 

CD  -= 

(-  s 

3 

o 

1- 

ii  6 

o^5 

= 

»- 

c_> 

CO 

.E^lo 

b 

Q 

2§D 

< 

Q- 

.  >. 

"d* 

c     r 

= 

«  c 

CO    CO  CM 

9-E  *t 

9-  O 

< 

76 

o 

— 

l- 

o 

.fc 

«  c 

(A 

CO    CO  i- 

Q 

Q-£  « 

a.  o 

Q 

< 

< 

0. 

"!S    CO 

£  co 
in  O 

UJq 

£■ 

TD 

O 

E 

E 

o 

C 

» 

0)C\IO<Oi-C)'«0)^,S^ttnT-^N, CM  ^  |s. 

-»   cm*-i^t^cj>£-t^cm  '  *-'  '  co  ^  £-  "«:  • 


i^coiDr^.T-coco*-^cocO'»-tf>»-cDCO--^*-^o 


O    i-  CM  *- 


i-    f-  CM 


^  t—  w  -w  LO 


0>CO'":in*-;'-;C\lpO^O CM  CM  t^  Oi  O »-  CM 


CT  ■*  i-  ID  Tt    JO,    •», 


CM  ■*    g,^ 


rvCMcqn^fflOi-T-cMinoocoi-cooocicMi- 


O         i-  i-  00  r>  CM  CD 


CO  Tf         t- 


r~-p©lO^CMi-;COOOOOOOU">CMOOT-o 

oicMCM^-r-^cMcb  'cm  cvi 


voso'fop^oipoonmqmooiflco 
c\i     '  W  c\i  oioi         '^  co  ^     '  co  o>  co 


cqcMpincqcocDT- nu)>-nT-coo)Oi-wo 

•^      "  t-       '  C\i  CM  D>  0>   «£      '  IT)      "  t^  CM  Tti^ 


ONNqipqcqajwuiO'-^'T-ocoocoiDn 
oJ       cm"       cd'cmcmi^       iriirJ'^CM       co  '^^ 


COCOCDCMUltlOCMOCOi-CO 


m,  m,  c\i  t--     42^  ^ 


CMT-Tti-nnoin^ininmt-T-i-t^^^cM 


CM  ^  •*  ^  CO  ■»■  S.        f-         t- 


•*  CM  S-^tT 


SNSoNWiniDono*«i--oooooicM 


cm      *-  cm  »- 


1-  ■>*  CM 


(Domoi--ineotoooQOOiiisooino 


co*-r^i^cocj>^o>„cDir>coo. .  cm  en  ^ .  co  ^- 


lf)T-O^S- 


CM  T-S-Tfr-   i2.S,-<fr 


poioo^ocotooopoococoooioi- 
lo'^-'cb^co  ^  cm  co' 


C0OOC0^i-O-«tOCJ>^-i-C0(MC0C0Oi- 


CO  t-  CO  »-  CM  •* 


i-         Wr- 


i-omooswcoooiosi«oo»-oo(oco 


CO  CM  ■*  CO 


T-  CM  CM  t-  ■ 


pO*-0>*-CJ>COO>00^^^'^00>0»-Oi 
CD         COt^CO      '  t^  ^         »-  £,  fl.     '£,«*-!  '-"t 


■Sis 

2  ra=  S  9- 


=E< 


ac^h: 


O    S££    S    O 


oo 

c  a>  co 


i? 


■*  £ 


co   co  iS  -5   c 


3~n  £  •&  « 


=  1i221 


SO    CO    CO:? 


9  .£  cr  co  _ 


CD    CO    u  >_ 

"-=>•§  ° 

o  cb  2  3 

O  O  8  9> 


—  O  (3  <»        <D 


2  co  £  co  S  0.3  5  <»  «>  o  = -=  —        2 
2  O  W  _i  §  o.  <  tr  coco  2      Q. 


E       S 


«         CO   o        ^ 


D         ^_ 


o  5 

3  0t 


Q.        ~ 


®  —  *-  —      o 

S2  „  co. 

C   S-  3    C 

3    3  Q.  CD 

_    O  _    CD 


z,  .9 


»-   O) 


cd  2  o 
gcxo 
3  r>  q.  cd  co 
°  eg       E  -M  co 

<D    O  O    CO  D 

.£  c  o  o) 

So  o  c  o 

co  *:  c  c  °> 

C"^  |o» 

c    0  CO    «)  P 

O  ■=  .  _    CD  . 

*s   m  ti   co  ti 


S  -  5  E  55 
Z  ~  °  «  £  2 


aTz5 
Z  £•  ■ 


"O  2 


CO  c  o  >>  tz 


_cca  c^c_  x  o 
B  o  »  g  g  jSS111^ 

•ox,  g.-g  S££  8 

CDCD^CD>i-«,_,9i; 
mln-SSaffl  CO® 
co    co    n   co   0)    <l>   m         2 

2  00 

'-co'Dco-^-oTZ       CO 


56 


CM 

CO 

o> 

3 

j3 

0) 


w 
Q 

O 

< 
a 

>. 
n 


a> 

■o 

3 

u 

o  ■» 

2  £ 
a>  m 

I- 

£  to 

II 


n 
n 


■n 

to 

a>   a> 

c  2 

3  W 

n> 

5  £ 

*l 

1  s 

> 

>. 

Q  - 
Q 

°  !"! 
o  "2 

(0 

o 

H 

o 

£.§ 

a>  x 

2  <5 

2 

- 

<n    . 

-J   JC 

c. 

6< 

in 

z 

Q 

n 

.  21    CO 

< 

0- 

co  3  (0 

JCJ<3 

X     3    JO 

m  tn  O 

tf)  13 

CO   C 

X    CO 

|2S 

co 

o 

r- 

iijd 

652 

IZ 

W 

c  ej  <5 
■Si* 

n 

n 

5<:q 

<r 

n 

.  >. 

■d* 

c     : 

— 

CO    c 

CO    CO  CM 

3.2  tt 

< 

co 

o 

H 

a 

CO    CO  »- 

r 

S-'-c  « 

Ol  <j 

G 
< 

< 

I) 

11 

"O 

O 

JC 

cd 

2 

in  co 

t    CO 

r~-  en 

cm  to 
co  r- 
co  r-~ 

CO  O 

r-  co 

CO  CO 

co  in 

f^  CM 

r«-  to 

CO  ID 

00  *t 

en  co 
to  CM 
Tt  in 

O    T- 

i-  tn 

O  CM 

o  o 

CD  CM 

CO  i- 

t-    CO 

rv.  co 

to 

cm  to 

CO  CO 
CM 

cn  o 

CO 
CM 

cm  cn 

o  tn 
co  o 

o  o 

o  o 

o  o 

en  r- 
co 

cn  to 

T   O 

in  r- 

en 

o 

tn  to 

CO   CO 

t-  in 
in  en 

•5f   CM 

to  en 
CO  •>» 
en  in 

to  o 

CO  *- 

O  <r- 

CO   CD 

o  -<r 

r-  CO 

in  i^. 
co 

CO  to 

CM 

f*. 

CO 

m  tj- 
o  co 

i-  o 
co 

o  o 

o  o 

o  o 

O  O 
CO 

*-  o 

in  o 

CM  CM 

en  ■>» 


in 
to 

CO 

CM 

to 

o  to 

■<f  CM 
CO  o 

o 

*~ 

in 
cn 

CO 

co 
co 

in 

CO 

cn 
to 

CM 
CM 

CD  r- 

en  to 

CM  tO 


in  ■* 
in  co 

T-  to 


o  o  o  o 


o  o  o  o 


•tf  r- 
CM  ■* 

cn  f- 


C\)    O 
CO 

o 


cn  o 

tn 

to 


co  T- 

cm  co 


T-     CO 

»-  to 
cn  co 


Tf  CM 

co  tn 

1-   CO 


o  co 
in  co 
cn  t 


o  co 
in  co 

en  tt 


o  «- 

CM  r- 

cn  to 


o  o  o  o 


•-  o 

I--  CO 
CO  CM 

cm"  to" 


T-      O 

r-  co 
co  cm 
cm"  co" 


CJ 


o 


CD  CO  <?  ■_  8  ."? 

c  cz  ep  cd  E  £ 

"53  o  o  "t"=  2  o 

d.  (- 


o 

CD    ?? 

cd  E  £ 

cn  o  o 

co  O  u. 
m 


to.y 

co   to  c: 

<""    f=  CD 

c  2  5 


t> 

cd  cn 

J2  E  £ 

O    O  o 

2  Q  u. 


in  «- 
m  to 
oo  in 


to 

CO 

to 

CO 

f 

CO 
CD 

o 
in 

o 
in 

CO 

to 

to 

T- 

1- 

"" 

CO 

a> 

0) 

to 

CO 

in 

CO 

CM 
CM 

00  T- 

eo  co 

T-     ■* 

co'  co" 


in  cn 
o  cn 


i-  CM 

co  m 
oj  co 


in  co 
in  t- 
m  ■* 


in  co 
o  to 
to  ■» 


o  o 
in  m 
cn  cn 
cm"  cn" 


co  ? 
_  E  £ 
to  o  o 
oQu- 

l_ 


CM 
CO 

cn 


c 

A 

o 

0) 

u. 

£  o 

♦-» 

o 

oS  F 

*-• 

9-S 

(0 

ii    CO 

d  o 
"°  o 

IcS 
§.2 

p  to 

§Q 


E  £ 
5  o 


a> 

m 

t 

o 

CO 

c; 

X 

CO  LLI 

fc 

in 

CD 

2  cn 

o 

K 

CI) 

<> 

(!> 

o 

n 

2  to 

in 

TJ 

a 

a> 

Q 

< 

o 

z 

a. 

a> 

>>  a> 

a 

c 

m 

5 

O 

k. 

n 

CD 

a> 

C 

o 

■^ 

X 

0) 

1U 

or 

, . 

CO 

CO 

a> 

■a 

a> 

w 

E 

m 

3 

«^. 

CO 

o 

C 

o 
o 

CO 

c 

cn 

ro 

(A 

CD 

n 

3 

o 

a> 


n 

to 

CD    CD 

c  2 

Z>  cn 

n> 

<«    S 

5  8 

> 

o  2 
rx 

CO 

o 

1- 

o 

s  .a 

CD    X 

z  S 

2 

cei 

-1  ^: 

t> 

6< 

j^ 

Z 

CO 

D 

u 

CO    3    CO 

< 

CL 

_1  (rj    O 

to  =  !2 

X     3    CO 

cd  cn  o 

CO  T3 

CO    C 

X    CO 

CO  -= 

i       to 

o 

f- 

«i  ^  d 

655 

zz 

— 

IA 

c  6  jo 
c^io 

n 

n 

5$Q 

< 

ii 

T3^ 

C      r 

— 

«  c 

CO    CO  CM 

Q.  o 

< 

CO 

o 

_ 

r- 

u 

co   c 

CO    CO  i- 

f 

o.£  n 

a.  (j 

< 

< 

11 

w<3 

^, 

T3 

O 

E 

E 

o 

O 

OCMOCMNr-^tT-NCOIOCD 

i^.       ■^■cocoT-cocMO'-cnin 
m       ^-^f       cor^cM-'t        t-co 


^O(D00«1Oi-Ot-O«-i- 
t-  CM'-COT-Cn^J'  CMCO 

r-  CM         CO  h-         co         in  ■»- 

cm'       in" 


oinoococooT-OrrO'<ro 
cm  t-  co  cn       co       o 

t-  t-   CO  CO  t-- 


OlDONOOP)l\|N^O(ON 

co   cmo   in  in  n  r-   enn 

i-       -^    h-  CM    T^    CO  00 

to"   -<t* 


•-  in 


OJ 


OCMOOOOCncDOOOCOO 
T         00         CM 


OOOOCMOt-COOCMO 

»-       cm  in       in 

r-  CO 


OCllOCOOOfeOO'-OIDCM 

tj-  co       r~-  cm       to       co  T 

t-  TT  CO  00  CO  00 

1-"       to* 


ocMOOinom^-r^ooino 

•»  O  CM  CM  CO   ■*  CD 

co       o  en       r>-       co 

t-^  cm"       in" 


OOOtmOTCO  r- 

i-i-  CM  O  CO 

CM  CO  —  ■*_ 


ocoocoeMOcOi-cOTj-o^co 
eo  cn       tococnen       mco 

CM  t^.         *-  r-         CO         CO  CD 

t^  eo"      r>-"      co" 


omoocoor*-coocMOcoo 
cm  in       ■«»■  en       co       to 

co  co       t-       en 
■q-"      cm" 


ocMOOinocMcnooO'-o 

eo  cn       co  y-       »-       t 

CM         i- 


oooniooMDcotoioc) 
r>~  cm       coincnco       «-  co 

t-  co       r^  cn       o       co  cn 


O'-Oi-'-omoionncns 

eo       *-cn       Gor^       cM'-i-'^ 

■r-  oo       in  cm       cn       cm  f-- 


oso'j  wo^oiooncoo 

CM  'JN  ^t   OJ  If)   t-   CO  t- 

t-  CO 


omoMOO'-ootoios 

co  t-       *t  m       r-       oo  co 

co       tn  *-       in       *-  f~- 


CD   CD 

to  to 
co  co 

fi 

2  o  » 

CJ    -=  X 
C    CD  O 

r^-o 

tj    CD  -C 

«1| 

2    CTC 

O  Zi  => 


562 

_  —    CD 

CD  CD  0- 

if  if  £ 

2  co  ra 

£  -T3    ® 

"5  ■£ 

CO  CD    CO 

Q  OC  5 


o 
^  E 


c 

0) 

o 

■o 

m 

c 
ep 

E 

a. 

S-      -SUJ 


"o       a>  c 
o        3  o 

a.      "o  t5 

C       •    JO    CD 

fc  T3  f=  = 
=    CD    5    O 


CD 

o 

to  to 

-     §3 

co   «  "-   m 

co  _  ®  3 
eo  C5  X  co 
O  CO  O  Z 


•  CO 
—  O  O- 
■2=   c 

!  oE| 

o  ■= -S 

'  J=     CJ 

en  tz  E 

•n    CJ    CO 

i.  c  S  2 

CO  LU  CO 
to 

3TJTJ 
O  0  CD 
JZ   to   to 

S.  co   CO 

"co  £   t" 

O  o.  a. 


"■  CD 

■  fc  J= 

to    tD    > 

CD  -C    * 

i,°f 

°"  O  CJ 
>•  x 
fr  to  cd 

84  » 

•g  c  £ 


E  « 


^_ 

o 

o 

lO 

fc 

cu 

J 

o 

CO 


""">  2-ii 

CD    tT*" 
«=  —  O 

sis 

to   to   ? 
CD   CD  i: 

""""» 
^  ^2  to 

CJ.    o    CD 

c  c  _i 


CT  « 
CD    CO 

_-  c 

O    CO 

c  "5. 

E  cd 

_    CD 

£  co 
o 


!3 

z  co 


57 


CM 
CO 

en 


0> 


Q 

Q 
< 
Q. 

>> 


O 

3 

■o 
o 


o 
k. 

"5 

a 

TJ 

c 
a 

V 

*  t 
Em 

O    CO 

RS 

2-  = 
E  2 


a> 
a 


<o       o  ir>  cm  r^  co  r^  co 

co       in  n  Tf  m  id  (O  o 

N.m""  "-OC^IDOlil- 

00  —  oo"  cm"  cm"  *-"        -r-" 


i-onooionoo 
r»-       -M-  cm       •<)■  co 

V      t      CO 


»os"-omiooo 

CD    O  CO    0(0 

f»    »-  (D    CO  CM 


en  to  co 
co  co  o 
co  Tt  co 


ocnr--CMooa>oo>cocooocoor~-oor--coococoTrco(0 
vcmt-i-  \r  NT-t-<t  ^r       i^  r^-co       co  co  co  in 

i-^  i-»  m  cm_  r--_  10  cm  cm  co  co_      co  co  i-       cm  cm 

cd  co"  cm"  t-"  Is      »-"      co"  co"      m"  in 

CO  CM  CM 


i-OCMCOOO(00(0 
CO  if)  CM  CM  CM  CM 

00  ID  -M-  r- 


»-ooooooooo 


oooooooo-^ooo 


t>-oor-cMincooco 
o>  co  ^  co  co       co 

in  in"  cm"  *-"  t-" 


CM  Oi-OCMCOOO 

oo  oo       m  cm 

tf>  -~         IT)  CO  CM 


o  o  o 

1-   -f-  O 

r^  in  cm 

CM  Cm" 


0)00) 
U>  CM  CO 


■*■>!■  O 

1-  CM  CO 

c>  r-  t- 


©minooooooooooocoor-^oof^mooo-M-O'- 
uocmcm  co  com-  •*  o       i^  ©  *- 

i-  CM  CM  Tt  -tfO  O  •■-  *-  »- 

co  cm"  cm" 


OOOOOOOOOOOCOOOCOOO-"- 


!*••=••       «•• 


oi^otoonoiTiooooooitoo^sonoiwa) 

00  in  f~  CO  CMO'-'-CO  CO  CO  CO  f~-  CM  CO  t-  in 


CO  CO  00  o 

o  cm" 


(0    (0 

'  CD 

3     <D     m 

i  r    tO 

CT  :   ») 

-"  in  <D 
(0  (0  T3 
03  rn    C 

°-8 

_    CO  C-> 

2  to  .55 

aZQ. 


T3   m 
.3>   C 

II 

criu 


CO 

(1) 

in 
<1) 

3 

) 

SS 

ss 

(I) 

0) 

1 

r 

m 

m 

n 

n 

o 

o 

C    ID    ID    O 

co  c  c  c 

an  id  to 


,-    W    (D 

•5"°  S8 

i  q  (0 

-I  <2 
i.  = 


a> 


CD 
0)i 

E  o 
S  w 


a> 


Ills 

sill 

ll-il 


JD<H 


—    CD 


a>  ->  & 

~>    CD    2 

id  au 
a.  >,.^ 
>•!-  < 


o 

Sol 
O 


_  T3  T>  "O  TD 

*D  CD  CD    V    CD 

4)  .c  .c  .c  .c 

f  (0  CO    (A    CO 

—  '9.  !c  ic  c 


CO    C    CD 

£  £  "o  cd 


(0  a> 
z  * 


°X 


(D    m 

j:   ir 
c  o 

3  JZ 

—   -Q    CO 

.  §2  £-° 

•  LL  <°  CO  (D 
<D  ~~  -D  £  = 
CDJ5-0    ECM 

2  ♦=  o  o  0 

J)    »  CD  IL  Z 
*  Q 


2  3 

.2  2 
c  o 

3  JZ 

:  _Q    CO 

!clo 

!IoT 

.  T3  = 
I    CD    c    . 

IT)    C    J 

>  o  o  ~ 

UllO 


co  13 


^5 

o  "^ 


CD  LJ 
O  o    <0 

o°« 
o  "*  £ 

A    Q. 

V  „  ffl  m 

£°  1  5 

aj  *-  a.  3  -^! 


<5 


r 
o 
a 
E 

a 
o 


CD  5 


E       ^ 


T3    CO 

S.i 

CD 


U) 


9  ™ 

<  (D 

0-  03 

CD  i= 

■C  CO 


±1        £        S  = 


Q 

co 


CD 

C 
o 

Q- 
(D 

CD  0) 

*  O 

05  •*- 


CD 

<»         S   co 

0)       .    P    CO 

c  c  o  -Q 


3  5 


Q)    O 


1°^S 
*  o  o  c 

6  I    CD  I 

•»b^i» 
^  „  —  <° 

3  Q    o    CD 

(D«   J 


C    O 

®o 

O    CO 

1° 

o  c 
^  o 

o    CO 

E^ 

3    O 

IB      £*■ 

CD     CO 
_    C 

o  i5 

C    Q. 
^  x 

E  s 

CD 

(0  CO 

£  in 


O    O 

z  co 


58 


Q    CD 


«  2  E 


(0  "D    » 

o  2  " 


£E   <2 

6i  3 


CO 

11 

en  5 


CM 
CO 

o> 

£" 

as 

3 

JO 

a> 
u. 


Q 

a 

< 
a 

■o 


3 
O 
CO 

> 


o 

3 

■o 
o 

a. 
E 

3 

a> 

o 

a> 

0- 

TJ 
C 

-  » 
O  £ 

-o  o 

o  o 
t  » 

O  TJ 

»  ra 
fc  <° 

O    3 
Q.  O 

o> 

X) 


3     «  = 

<2  =  O 
n  u.  u 


22 

CD    CD 

n:  co 


■O  <D 

fog 

£  "">  co 
u-       O 


cd  en  i 
c  c  <2  co 

•>     m     £     ® 
CO    «    o     C 

OcoO 


3   »° 


LU 


<">  ,- 


n  f  n  v  O)  cm  io 

CD  S-  CO  CO  CO  CM  CO 
CO  O)  If)  t-  CO  CM  CM 


CO  O  O  O  CD  O  t- 


tnificoo)  n  n 
.-  ■*  co  r^  ■*  cm 

CM  in  CO  CM 


■**  ^-  *-  a>  a>  m 

co  co  *-  y  *-  co 

^  CM  CO  CM  f--  CM 

r?  CD*  CO"  Cn"  V 


t-  f»  Cn 


">  T"  """  -T- 


inr-ojcM'-O'^-cococoo   «  vc» 

t-COt-CMCVlT-CJO  CM  CO  CO   CM 

■tf  CM  t-    ■—■  y-   CO 


(Di-coiDOTfi-in        cDTth-cDfcoco^fT-cor^CMcococn 

CM  O   CM   t   CM  0>  «M»MNNOOIONIfl  CO   *-   CM 

1-;  ^    Tt  CD  Ctj-t-TflOOi-lfl^NOCMn  IS  CD    CO 

i-       *-  i-       V       cm"  —  co"       co"  »-       co"       co"  a>" 


OOOOCOOtOO  CDOTCO^tOinCO'-inCMOCOCOO 

OtJ-tJ-CM  •**  CO   CM   r-  O    *-    CO  CM    lO  CDt- 

t    O  CO  ~  1-  CD   CO    y-  Tf    CO    O   CM    CO  CD   o 

T-*  y-"'       a>"  ~—  cm"       co"  *-"  en" 


o  o  o  o 


o  o  o  o  o  o  o 


CO  O  O  O  O   O   LO 


o  o  o  o  o  o  o 


o  o  o  o  o  o  o 


o  o  o  o  o  o  o 


o  o  o  o  o  o  o 


o  o  o  o  o  o  o 


o  o  o  o  o  o  o 


O  O  O  O  CD  O  CD 


CO    -T    CO   ■"t^T    CM   CD 

W  N  CO  COCO  CM  N 

■r-  en  en  *-  i-  cm  cm 


co  O 

S£ 
EO 

111  jd 

n  "? 

CO  <£ 

<  ™ 


OOOf^-OCMOO 


oooocMoino 


f  con 
en  cm  r- 

CM   Y-_  CO 

>-"  co"  r«" 


cooo 

t-   CD   N 
,-   CD   r- 


o  cm  en 

t-   CO 


o  o  o  o  o  o 


OIOOCMt- 

CO  lO  CM 

00         en  CM 

to"  r--" 


O  O  CO  O  T  o 
cm        r-  o 

CO        *o 


o  o  o  o  o  o 


O   O    O   O    CO   CO 

en  en 

CO   CO 


o  o  co  o  o  co 


o  o  o  o  o  o 


O  O  O  O  CM  CM 
CO  CO 
CO  CO 


O  O  !■-   O  O  r- 


O   Tf  OCDOICM 

in  co  y-  r-  o 

CM  CO  CM   •"f  CO 

t-"  t"  co"  cm"  Tf" 


oooootoooooooooooooo'fooino 

LO  y-  f-- 


oor^cocotrooocDooocDoocooocoooTfo  r^o>- 

*-  co  cm  ■■-  •*       co       o>  r-  f~  en  in  ■<*  o 

cn  o       *—  *-       o       o  co  co  co  cn       o 

»-       «-  cm"       in*  Tf"  r-' 


oooocMcoooooocnoooooiooooocno       ooco 

y-  CO  y-  CM  in  t 

in  cm  oo  cd 


ooooooooooo       oooooooooocoo       ooco 


oocMOOOOOoooocnoooooor^oor^-o       oom 
tj-  en  co  ^t  co  m 

cm  y-  co  y-  yt  co 


ooooomooooo 


ocoomo*-mooocoo 


ooooocoooooooioooooooooooo 


O  y-  CD 
CM  t- 
y-  CD 

*-"  co" 


CM   O    CO 

co  en  o 

t-  en 


oocooooooooooooooocoooocoeoo       coio^ 
tj  en  en  o  coocoior* 

CM  ■*  CM  CO    CM  y~    O 


S"*  *~_ 


ra 


cO'-oooi-'-inoo-<)-cooocoor:OOiocMiooLO       ""JO" 
cm  ooocn  r^-^  t-~cn  ocMCMcocnp 

t-  ot^S  •*  ^-  inco  coooOT-Tfr-- 


^ 

s 
5 


_co  O 
<d  _ 


g-S- 


S  «  "S  B  ~ 


5  .2*  co  -9  «  co  - 


o 
111 

O  -8  c   5  re  N 

i-  *  8  £  &  <»  ° 

S    U     «  *"   .?  «    3 

Stu(3£Z>tO 
O 


™    CO 

i.  o  i= 

B    O)  co 

g<< 


CD  GO 


•CO      :C0C0-W 

■el  a-  8  g'^8i  s  |§ 

Scc§:sS-2x££c!o 

3bn£<drlB(Di1*fl)nm 


"T-    "—     TO    —      ^    *—    —     l_     U^ 


be  ot 

fii 

CD    <= 

=3 


CO    <? 


p    CO    CD 


■o 


£  £  E  .g 


a>  .==  <d  © 


moo  w  it  02">zzzo.Q.iiiri-i--"> 


CD    C    CD 
CD    CD  £ 

•s  «o 

G-    CO 

E  >-  o 

CD    (D   -g 

O  c/i 


r 

0 

o 

n 

a. 

c 

fc 

o 

<> 

m 

a> 

o 

(i) 

H 

CO 

59 


O)  co  r-  cm  co  f- 
o       t-  co       *- 


t-  i-  (DO  (DID 


co       t-  i-  n.       m 

i-  Tj-  ID  TT  t- 


m  mi  t- o  m  m  io       iosiji       t*  co  cm 


o  w  wn  ra       "-on 


CO  ■*  CO  t- 


5gl 


m  o  i-  r~-  o  co 
co  co  r-  co  oo  oo 


^-  in  CM  CJ>  O)  05 

co  oo  co  co  in  cm 

Tt    CM  Is-   05   T-_  CO 

W  r~"  oo"  oo" 


o  i-  *  co  o  t-  •»       cDoocoococ\iT-i-c\ioc\im 

^-         CH-t-         CO         ^CMlOPJNONO         (DON 

■*       i-^-co       tj-.— .T-r-~cM(omr-o>o       t  co  co 


(0  T3  J2 
*?•  ri  "?t 


in  o  o  co  o  i- 


■^  o  cm  o  en  in 
co  o>  *-  •* 
^       i-       in  t- 


o  o  ■*  oo  co  o  o 


iKnoO'-'-No 


i-on  -7~^-incM<o 


co  05  in       c>od 


r-   CM  *- 


o  o  o  o  f-  r- 


o  o  o  o  in  o  o 


o  o  o  cm  o  o 


o  cm  o       r- 


OQ- 


o  o  o  o  o  o 


o  o  o  o  o  o 


oooocnoooooooooo-voooo 


in  o  o  o  o  in 


«0(M0i-S 


ooi--cor>-ooocO'<*ocoO'— ocooocno 


\lo 


o  o  o  o  o  o 


o  o  o  o  tr  -t 


oooocoooooooooomooomo 


QLJ- 


o  o  o  o  o  o 


o  o  o  o  o  o 


ooooooooooooooooooooo 


o  o  o  o  o  o 


o  o  o  o  co  co 


OOt~-OOOOOOO0)OOOON.OOh-O 


O  O  O  O  o  o 


o  o  o  o  o  o 


OOOOtOOOOOOCOOOi-OOOCOO 


</> 


u.       CD 


cco» 

05  m  5  <» 
(0  «  O  c 
O  CD  O 


O  o  o  o  o  o 


o  o  o  o  o  o 


oooooooooooooooooooo 


o  o  o  o  o  o 


o  o  o  o  co  co 


oooo^-oooooocooocoooooo 


■M'®* 


w 


o  O  O  (O  O  CD 


o  o  o  o  o  o 


oooo»-oooooinoooooo 


_J     CO   ^ 


^co       w 


OS 

V  rn 
3 

«-      (0 

O  TJ 


O    3 

a.  o  ~ 


CM  5 

«  i 


OO'-'-ON 

r-  oo  r-  oo  oo  cm 


coO 

t«  LU 


O  = 


omoimo* 

CO   CO  CO  Tt   00 

cm  in  o>  co  *•_ 

»-"    |C    T-     »" 


■2  « 
co  ■ 


CO  <; 
<7S 


LU 


CO 


:?s    o«s»§5 


«  o 


£    en 


ct>-2 


2  5fi«CD 


0)    3 


Eos, 


'-^foomoocoi-o-'j-cMOom 


O  O  ■*         i- 


c  n 


.2  co 
■55  16  E 


■S  o  -  S  5 


coii       .os«'a«oa 

r-    *■»  ir    f-w  *    r    ^1    r    p    s. 


a 


o  c  .9 
£  «  £ 


p  -s  -s  a- 


o  co  .2  ^ 


S  ,<2  LU   « 


r  o>  «  u  O 


E  te  o     -     8 


£x  £ 


J  CO  3  CO       £lUC3^Z>C0       £  <  <  CO  CD  O  O  LU  LL  O  2  2  2  2  o.  0-  H  H  3  >  NO       Oco 


60 


^^ 

_  9 

If? 

< 

«  o  E 

nj  -6  «> 

o  9  o 

Ho.3 

k       i     CsJ 

9  TJ    ,„ 

.c  o  J2 

Oct  g 

(A 

«5 

o  *- 

Q  c 

9-  9- 

CO  ™ 

"O  -s: 

CM 

00 

a> 

j— 

>> 

\m 

S  "53  — 

ffl 

«  =  O 

3 
k_ 

n 

V 

IL 

*-»" 

2  c 

o 

o  cd 

^  co 

N 

Q 

O 

< 

a 

"D 

c 

"O          CD 

• 
o 

.E2  » 

3 

ll       o 

O 

Cfl 

>> 

CD    O)    . 

.E  c  o  « 

">  £  £  co 

0) 

*- 

co  i»  o  c 

u 

3 

OmO 

■a 

o 

a 

|"Si2 

E 

5»° 

3 

a 

o 

CD 

k. 

U  "D    £ 

ai 

_|    (0  t 

a 

LU 

XJ 

c 

«J 

^^ 

O 

(0 

®  — 
■D 

3  = 

a> 

<0 

oo 

■o 

3 

CO 

k_ 

•^ 

o 

o 

«»- 

<0 

o 

TJ 

CO 

r 

C 

n 

o 

3 

0 

a  o 

o 

E 

F  ~° 
t  ■ 

3 

o 
co 

3 

^~ 

C 

CN 

'■^ 

0) 

C 

o 

xj 

u 

«j 

1- 

l-  en  c\j  co  cm  oo  oo 

CO  GO  t—  r-   co  in  Ci 

»-"  W  Tf 


o  o  o  o  o  o  o 


o  o  o  o  o  o  o 


o  o  o  o  o  o  o 


en  en 

CM   CVJ 

o  o 


1-  <f01i-i-ID  I-~ 

■>r       Tf  f-  in  «-  cm  r»- 

en  ~  en  ^r  co  co  co_  cm 

o  —  i-"  »-"  in"  i-" 

t-  y-  CM 


co       o  o       mo       o 
o  in  co       co 

i~-  — .  .— .  r-  co       co 


~      co       co 


o  o       o  en       en 


ooooooo  oo  oooooocn       o> 

CM  CM  CM 


ooooooo     oo     ooooooo   o 


ooooooo     oo     ooooooo   o 


ooooooo     oo     ooooooo   o 


ooooooo 


ooooooo 


ooooooo 


ooooooo 


CO  *   r-   -t  S  O  CM 

i-  CD  CM  CO  CM  CO  CM 

oo  co  -r-  t-  co  in  en 

T-"  ,-"  Tfr" 


CM  CM 

o  o 


o  o  o  o  o 


*-  o  o  o  o  o  *-       t- 


oo  o  o  o  o  in  co 
■«•  in  o 

r-   CM 


r--  o  o  o  o  o  r» 


mo  n  en  »-  low 
co  t  i*.  in  in  co 
cm       a  t  n^t  Tf 


cm  en  cm  co 

o>  m  CO  r- 

cn  ■*  tt  en 

CM"  *-"  Tf 


o  o  o  o 


co  in  co  o  r~ 
co  in  in  co  co 
en  cm  co  in  t 

i-"  co"  »-*  o" 


o  i-  o  o  •<* 
r-  cm  en 
en       r«-  co 


o  o  o  o  o 


o  o  o  o  o 


CO  r-         f-  co  cm  o 


IDCO  s  >r  CM  co  co  co  ■»» 
ooti-  coco  CMcncom 
co  cm  in  ~       in       in 

cm"  — '       en" 


OONTtO 


O  O  r-  o  o 


oooooooocoo 


OOOO     O  O  O  *-  •■-     oooooooooo 

CO  CO  t>-  i- 

CO  CO  O  CO 


OOOO 


o  o  o  o  o 


OOOOOOO'-OO 


OOOOOOOOOO 


OOOO      OOOOO      OOOOOOOOOO 


OOOO 


OOOOO 


OOOOO 


OOOOOOO 


ooo-toooomo 


OOOO 


OOOO 


CM  en  CM  CO 

en  in  co  y- 

O)  t   t  O) 

cm"  »-"  ■* 


o  r-~  o  o  t~- 


co  cm  co  en  co 
co  co  in  co  •* 
en  cm  co  co  r- 


oooooooooo 


coooocMocomoo 
co  co       cm  co 

co  in  o_ 

cm"  co" 


o 

a> 

CO 

•-  o 


5  S 

I  i  §  |  -g  I 
O 


E 

CD 
I 

c  a5 

a3  £ 

u>  O 

ra  _ 

LU  CO 

O  co 


r 
o 
a 
E 


i"  ,  v 
co  O 

So! 
EO 


CO  < 


<  "*  2 


o 

ui 

O  co^  ©  2 

S  _i  co  =>  co 

< 


o 

111 

a. 

°§ 

k     J5 


o 


«  o 


O  SZ  >C0 


iS  E 

O    <0    fj 


■o  — 


co 
cd  en 
c  J? 


5         CD 


s  <  m  m  o  m  u.  S 
O 


X  i: 

CD    CD 

52 


61 


ID  (O  ■»        t-        o 


"-■-oioui^ 


«2E 


omiDsn 

CJ>  CM  1^  1^   t- 
CM  CO  00  CO 


00   O  CM  CVJ  CM   LO  CM 
CM   *fr  CO  in  CO  O 


cm  t-       cn 


o  ui  m  CO  CO 

CD  CM   i-  03  t- 


03  CO  »-  »-  i- 


03  O  CO  O  CM  Ifi   CM  < 

CM   ■*  O  CO  O  I 


>-*         t-  CM 


o  o  uo  o  o 


OOi-OCMOOO 


r  6J2 
6a  § 


o  o  o  o  in 


OOrfOOOOOO^ 


CO  i° 


,?o 


o  o  o  o  in 


OC0CDO03OCMOO1O 

CM  CO  t-  ■<*   CM 


o  o  o  o  o 


o  ■*  o  o 


5,?0 


o  o  o  o  o 


o  o  o  o 


o  o  o  o 


o  o  o  o  o 


030000000003 


o  m  o  o  o 


o  o  o  o 


1COONS 


S5o 


CO 


ssig 

o  m  o 


o  o  o  o  o 


o  O  O  CO  CO 


OOCMOOOOOOCM 


OOOOOOOOOO 


E  ■ 


■fc  3 


O)  i2  TJ.CT3 


_  « 


T3  m 

3  "** 

o  o 


O  TJ 


C3  to  £ 

°-  £j? 


Q-O  ^. 


CM         35 

H     § 


O  O  O  O  o 


oo>-ino 


*-       in       r- 


■?  e 


■3  S  fe  q>£ 


»5 


4)    <D 


«     r 


oocoooooooco 


ooojcmoooooi- 


._   LU    (0  c 

E  t  o      I 


a.  <  3 


LU    5 
Q.    co 


<»  ■=,  (D  a>  a>  -g 
c   ?  £  I  £ 


O^  o       « 


O  cd  co 
c  c 
o  a> 


1 

I 

T 

1 

C 

CO 

c 

O     i 

o 

o 

5 
a 

0) 

tr 

0) 

"CD 

Sd.lTi-3>0      O  to 


*  O  CO 


£  <" 


Smcoo22a_Q->Oco       o 


CO  .O       jo  3  .2 

0)  =       o  tj  "Q 

£  *T  «£  co  B  2 

«"a  g-  co 

O   a>  <Q   §  o  Q 


3 


© 


"  S  £  «       & 

-  o  ,_    3  .2 

-i  ^  «       -= 


JO     (0    £> 


e  a- 

-  d)g    g  0)    ro 

o  c  (o  n  -g  to 

~  LL  O  CD. 

_  f  8  g  s?iS 

U     CT3     QJ     C  £     O 

(0  co  o>5  -  ® 

CD     CD     CD    ~  CO  C/) 

^"2,  "°   co  O  ;„• 

=   =  O    co  |-    m 

uoo")  ..  o 

—  —  '*-'  JB  3 

c  ^~  o  o 

"-  cm    co  £,  Z  CO 


62 


o       in  ^  o  on 

CM  if)  tD  CM 

Tf  -7~lT)  CD  CM 


m-t—  t-CVJO'-OmcDlDCOOCD 
■*  i-SCONfCO'-CM  COCO 

-cvj       men       t-cmco       r~_  <» 

cm"  in"  cm"  co" 


C0O0>CJ)O*-OCJ)*-OininCMC0*TC0C0CM-<3- 

^       ifico       w       i-       mo  in       cm 

i-  CM  ID  h-  f^ 

7-"  CM"  t-" 


ooooooooooo 


O     T-  T- 


CM 
CO 

o> 

>» 

w 

CO 

3 
h- 
.O 
0) 


M 

Q 

Q 

< 
a 

>> 
n 


u 

3 

o 


E 

3 
9> 

o 

a! 

a 

•o 

C 
CO  -^ 

—  i2 
O  £ 

o  o 

o« 

<£§ 

i:  w 
o  3 

a  o 
k  c 
uji- 


*-OCD(OOOOtOOinCMOCOinOCOCM  t-  CO 

CO  r-  r-  CM  ■J'-t   IHnO  CD  t-  in 

CO  COin  CM  0)0  *-  CM  CM  CO  ~~  •** 

cm"  —  <d" 


■sJ-O^OOOOOOOOCOO 

o       to  1 

■tf  t-   CM 


o  t-  r*.  t-  i-  h-       i- 


0) 
CO 


^  o 


2       .9"  i 


2  o 

a.  2 

c  a>  d>  -D 

to  c  c  0 

i  am  mc 

;  S  "3  3  '" 
i  o_  m  m 


<u  a. 
o.  >, 


E  ® 


OO 


■ll  V 


CO    C    C    CD    CO 
(-    m    m    -*^    -5 


CD    CD 
c/1     (A 

□.2  2 

CO    <D    0) 
Z  *  *  i 


<2  <" 

3    O 
O  .5? 


35 


o  J5  o  <5 
:  O  w  _j  $  a.  <  2 


0  2 
a>  co 

Is 

go 

-  s 

CO  m 
Si 

O  Q> 
2    § 

T>5 

a>  cp 

O..Q 

tl 
tn  -Q 

~  'jz 

1  s 

CD  a 

18 

°    CP 

1  ro 

W  C 
TO 
ai  tf> 
0)  — 
o  c 

is» 
|> 


E  q 


! 


--  c 

c  o 

a>  .= 

■o  co 

SJ 


03 


</) 


te   O 

go 

0)  t 

T3    CD 

O    CO 

C    3 

E  Q 

3  Q. 

^2 

o 
o  c 

*-  o 

5  5 

o  </> 

O    0) 

£2 

S  "O 

3    O 

3 

">  Z 

a>  o 
™  o 

CD 

15  > 

5  «2 

CD    CO 

<0 
£3 

c 
o  J? 

?  E 

O 

O 
in 

c  o. 
roLU 

o  w 

</) 

tn 

c 

c 

TO 

E  a> 

CD 
CO  c/) 

1-    CD 
•  ■    (J 

B  5 
o  o 

O    (/) 
Q.  CO 
X  .O 
LU  _ 

o 

CD 
c/) 

GO 

CD 
—I 

co 

uT 

Z  W 

""     CO 

o 

n 

CL 

63 


Q    <D 


in  t-  co  i-  i-       co       o 


CO  CO 


CO  ID 


oo       *- 


tt  en 


IS,       S,       £,!£,£,£,  ,£,<2,       <?,»,  HLXm,  '<""*'       "T"T       In'       »«»  ff  «T      IToT 


-^co^g       cvJcsj^^-co^cvir-^cocM^^       o^cnm       cm  ^  ^       J«iSs<«       cm  cm  £  cm  =  „  ^  to  o  en  ^  h- 


-7~CO         CM 


CM  ---CM   ,- 


"-"  —  cm  —        i-  CM 


*-         Oh-         r-  i-         O  t-  i- 


t-  CM  ^-  O  CO 


IDOi-         OO         CD  C-         COt- 


to    to  to 


tA  tA     tO 


,  to  (0    to 


OO   oo^-o   oooooooo   oooooo 


OO    OOOO    OOOOt-OOO    oooooo 


2E5 

1$8 


OCOOCOOCMOi- 


OOOOOOOOCMOOOOO         OC0OOOtOOCMOtOOOOCM0>O 


h-      o  in  o  o  o  o 


m  cm       en 


o  o       o  O  CO 


O  O         r-  o  O 


oocoo       OOO       CM       o       ooooo 


(A     (A     to     (0     (A     0)     (A 


WAD)  tO      10 


to  to         to 


t-  CO        o 


en  i-  t-  co  cm  -r-  t- 


cm       t-  »-       i-  n  i-  o  t-  i-  n       i- 


CO  ■»-•»-  CM  CM         T-OIOr-NGOr         O  ▼-  •»-  in 


to  to    to 


to   to         to 


°-  9- 

CO    * 


CM         O  Tf         O  i- 


O         O         OOi-OO         OO^-O         CMOOO         OOOCOOt- 


O  >-  ION  CMOOOO 


to    to         to 


"O    CO  .-= 

»,?o 


Q  LL  *"" 


OOGOOOOOCno^-OOOOOOOOOOOOOOOOOOOOOOO'^-Or^OOOOOCMOOOOOOOOO 


OCMOOOOOOOOOOOOCOOOOOOO^'COOOOOOOO-'J'OOCM'-OOOOOOCOOOOOOOCDOO 


oo       oooooooooooocooooooooooooooooooooooooocnoooooooooo 


OOt-OOOO    OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO'-OOOOOOOOOO 


.£  5  to 


O  T3 


rOrBOBr 


T-ooooor~-ooooooco       ^-  o  >-       o       cooomoooco       t-^-o       o  o  »-       o 


■*       ,^^„ 


—  J2 
O  £ 


<D  ,_ 


ooooooo^ooooooooooooooooooooooooooooooooooooooooooo 


o  o 

o  -o 


a  o 


?«E 


E  E 

W  .2  =    <D 


™     2   .ii   j;     CO 

tSQC  j=.y 


>Pic 


CD    E 


gflm&SSSSSSl?* 


oil s |« 


c'^dBqiSKiiirroojiOuoi- 

<<mai(iiiDOOOoooDQmiuijjiLU.iiOOOOli££ 


=  5  X  M.E  E  C-S  O 


■*£lSf  gilsS 


N  cs  .3  <s  u  E 


CD         £ 

£       o 


(0    h:    (0    ?    (0    (d    O 

V     _*?     *!?    -^    -^    — 1    — 1 


03'§5*<l><BIBCD.y.0?0 


-o  -3  -=?  *  *:  _i  _i 


—    tO    to    CD  .C  CD 

2  5  z  z  z  z  z  z  Q.  a  a.  a.      co 


64 


^  "* 

o  1  2 

°9? 

< 

76 

o 

h- 

0} 

£ 

O 

~ 

75 

£ 

Q. 

(A 

< 

SgS 

|i<3 

s 

§ 

J.    CO 

X)   c 

3  co 

_J   o 

CM 
00 

CO 

75  2 

o> 

o  ~ 

S  -5 

re 

CO  ™ 

3 

76 

3  — 

• 

■D    CD  = 

LL 

"if  o 

c 

EC 

o 

** 

■ 

c 

a  ll  u 

(0 

8 

Q 

>> 

IK  76 

.Q 

®    3 

(0 

♦* 

o 

3 

T3          <0 

XI 

||8 

o 

Q. 

.£  2  co 

LL         O 

E 

3 

tt> 

o 

<D 
Q.    c   2 

k. 

a 

j  co  £ 

LU 

a. 

TJ 

c 

re 

jfl 

a>  ,_ 

*o 

O 

0> 

k. 
k. 

6° 

0) 

re 

TJ 
3 

CO 

E 

«*- 

o 

o 

■^ 

(0 

O  TJ 

r 

c 
re 
w 

c 
o 

o 

3 

9-o 

To 

K 

£  T> 

c 

UJ 

H 

a> 

to 

3 

a> 

co 

C 

Q 

CM 

'*- 

0) 

c 
o 

A 

o 

re 

1- 

o       --t  m-- 


inowooi'-OT-c)CMO(\iN'-Wr-^(ono)s 
f~-  t-  ,-  CO  CM  CM   ,-  t-  N.         v  s>-oa)o 

a>  »-  nw       >-sr       win 


in  .-  co  »-  r-       <- 


(A  CA 


o  cm  o  o  o  o  o 


COO  CO  O  CM   O  CO   »- 


OO  OO  OOO--00 


O         OO         OO         0"-0         CO 


CO     CO  CD 


OnCJCM  '-Ol  N"-OC\|Tf  OCM 


r^o       tooo       i-  o  o 


o  o  o       o 


CA      (0  (A      tf) 


i-oocoooooooooa>oooooooc\j 
,-  co  *-  f--  r- 

t-  h-  eg  ■-  en 


oooooooooooooooooooouo 


oooooooooooo       OOOOOOOCM 


in  •■-       evjoo  o       oO'-oocmo       o  m  o 

CM  i-  CO  CM 

(A  (A     (A  (A  CO  " 


COOOOOOOOOOOOOOOOtJ-OOOt- 


8  3: 

if  <" 

o  o 
t:    • 

CD    Q- 


(1) 
co 

1  E 

LU    O 

_  T3 

■S  en 
<o  c 

<  * 


SS  5j 


■o  m 
E  a 


stilus  phi 

tf)(/)(/)WlflWI-l-l-D33D>>5>-0 


to 


_  <n  >_  co 


to 

en 
r 

( 

o 

CO 

c/i 

D 

'H 

CO 

en 

c_ 

(A 

CO 

ci 

u 

LL 

o 

00 

T> 

3 

(1) 

Qi 

a> 

a. 

CO 

SI 

Cfi 
0) 

l/l 

0 

o 

f- 

CD 

0) 

■n 

ID 

(/) 

u 

<l) 

Cl) 

J_ 

E 

01 

C  I 

■n 

-1 

CO 

() 

Ul 

ID 

1) 

n 

U 

r 

■n 

ro 

3 

X 

5 


•-  c 
c  o 

CD   S 
T3    CO 

S.i 
&i« 


if**? 

t    Q.  >-   p    CO 
O  CD   *- 

w  c  «  3  .9 

E  ®  ®      a 
o  is  t  <e  ij 

c  ro  co  •=  = 
,_   to  .O 

T3    S^  O 
3     (/> 


ill 

£L  *>  VI 
O  Q)  S 
Q.£    ^ 

!s  c  "> 


3       ° 
Boo 

o  c  "> 


c  o  *" 
o  *"  •>  i 


c  o 

go 

O    CO 

p  « 
iQ 

o  c 
^  o 

°    CO 

E§ 

3    O 

co  z 

76  £< 
elf 

CD    CO 

—  c 

O    m 
C    Q. 

5?UJ 
E  0) 

_    CD 

ro  co 

"    CO 

CD 


65 


V    <0 
TJ  £D 

So 

O  -D 


S  o 


"O 

n 

<D     CD 

c  3 

3  W 

D> 

«  Ifi 

^ 

5  o 

5o 

> 

>s 

Q  — 

J£ 

a 

81 

EC 

OJ 

o 

1- 

o 

5  .9 

0)    X 

Z  «> 

2 

to 

-I  .* 

o 

b< 

to 

Z 

Q 

Q 
< 

[0    3    TO 
_l  f  n    O 

Vi                +1 

X    3    5 

CD  (n    C 

h-  u  o 

<0  T3 

CO    C 

x  to 

^£ 

~a 

o 

l- 

i  i  6 

^«5 

rr 

o  * 

— 

tf 

c  6  "j 

s5q 

Q 
Q 

< 

Q- 

.  >. 

tj* 

c     - 

— 

J2  c 

CO    CO  CM 

Q.£  » 

Q.  t3 

< 

& 

O 

1- 

<J 

«  c 

t? 

CO   to  i- 

5 

Q."£  * 

O-   c_) 

c 
< 

< 

Q- 

•k:  «J 

8g 

£• 

TD 

O 

E 

E 

o 

O 

mooiT-n'- 

C\I  CM  in  Tf  CD  «- 

c\i  in  co  cm  co  c\j 
t-"  en"  t-"  t-"  co"  cm" 

i-  O  CM  ■<»■  CM  «- 


OIDNOCOIO 
O  "-  h*         CO  ID 


(JNOOOIO 


11)100)"-  o  ^ 
ir>  m  m  t  o 
cm  OS  o_  cm       in 

o"  CO  f*-"  t-"         r-" 

in  O)  •>-  ■*       o 


i     i     i     i     i     i 


i     i     i     i     i 


i     i     i     i     i     i 


00  CM  CO  O  O  CD 


I       I       I       I 


I       I       I       I       I       I 


I       I       I       I       I       I 
I       I       I       I       I       I 


CD  O  i-  O  O  f- 


I      I      I      I      I      I 
I      I      I      I      I      I 


I      I      I      I      I      I 


O    CO 


2  CD    CD    S 

it  3  »|s 

CD   <o   cd  i=  -5   o 
CC  h-  -icn  <  l- 


iniDs  ^  w 
i-  O  f*  o  o 
•>-  n.  in  co_  cm 
co"  co"  co"  r»"  o>" 
in  i^  o  r^  i- 


Tj    00   CD    i-   t- 

oo  in  in  cm  cm 
o  o  •*  in  t- 


cm  en  ■<-  o  cm 
t-  co  cm  l-  oo 

CO   0)  O)  CO   -<t 


Tf  co  ■*  co  t>- 

CO  CO  f^  ^  CO 
l"-_  C0_  C0_  CO  CM 
CO  O  CO  P)  s 

■*  in  co  in  oo 


f^-  o  I--  t^   T- 

o  co  o  h-  t- 

o>  co  «-  *-  en 

T-"  1-"    T-"    Tt" 


i-  o>  o  r~  r- 
in  in  m  co  o 
co  CO  O)  h*  co 
in"  ■**"  co"  co"  i^-" 


oo  co  t  ■«•  CM 
o  -«r  1^  O)  CM 
•<r  ■*  r^  co  m 
r^-"  K  co"  t-"  co" 


TfNNNO 
*!MOO)N 

co  i—  cj)  ^  co 
co"  co"  oo"  t-"  o" 


•»  t-  to  m  co 
co  h*  co  ^  co 

i-  CM  O)  00_  CM 

cm"  m"  i~-"  in"  r-" 


co  no)  o)  s 
in  co  oo  m  oo 
in  co_  Is-  co_  co 
en"  co"  ■*"  cm"  o" 
r-~  r--  co  cm  r- 


cm  t-  co  r-  oo 
in  co  co  co  in 
co  oo  r-  O)  in 
in"  ■*"  rv."  o"  r-" 

CM  i-  i-  i-  r^ 


t-  CO.  CO  CO  CO 

i-  co  en  m  cm 

CO  CO  CO  y-  CO 

r~."  o"  cm"       t-" 


en  -^j-  in  o)  r^- 
co  ■*  i-  co  co 

Tl-   in  y-   CM  CO 

in"  co"  co"  cm"  ■*" 

**r  O 


■*  lO  O  O  O) 

in  ■*  ^j-       co 

00  CD  CD         i- 


o  co  in  r-  t 
r-  en  co  co  f- 

CO   r-    Is-    CD   O) 


co  in  oo  o  O) 
oo  en  co  in  co 

ii)i-snco 


n  co  s  r~-  u) 

O  O)  O)  i-  o 

r^  o  O)  co  *- 

o"  co"  in"  t-" 


C  CD    CD  _ 
CD  I—    C    CO 


t-  O  O)  O) 

in  o  h-  cm 
in  r^  o  •* 


t-         O)  *- 


oo  m  co  en 

i-  "-CO 


o>  in  co  cm 
in  cd  ■*  r^- 


co  co  cm  co 

O)   i-   CO   N 

i-  ■<*  t  o_ 
"-"       I--"  o> 


in  co  ■«•  in 
cm  in  m  m 


t-  in  en  in 


in  o  co  oo 


in  m  o>  cj) 
en  co  en  in 


CM  h~  h-  co 

i-i-O   CO 
i-  CM  in  CD 


y-  CO  in  CM 
r»-  i-  cm  t- 
CM  CM  in  o 


O  CO  O  CO 

y-  o  oo  en 

y-   CM   -tf   r>- 


t     T-TfO) 


f-   CM  CM   y- 
y-   y-  CO  CD 


o  o  o  o 


m  o  r^  cm 


■-OCOT 


Tf  O   Tf  00 


O   O  CM  CM 


O  CD  CO  O) 


O  O  CO  CD 


O  O  i-  i- 


O   COOIN 


O  00  O  00 


r^  ■<»■  in 

co 

05  r~-  y- 

in 

CM 

CO  00 

en 

CM 

co  en 

CO 

CM  f-  o 

o 

y-  m  co 

(T) 

CO 

CO   CO 

o 

O 

cm  en 

CO 

CM  i-   i- 

in 

in  co  in 

in 

y-  y— 

co 

T 

CO  F^ 

y~ 

" 

CM 

in 

CO 

in 

CO 

CO 

o  o  o 

o 

o  o  o 

O 

o 

O  O 

CO 
CO 

o 

O    T- 

■"»■ 

CM 

CM 

O  O  CM 

CM 

o  o  o 

uT 

«T 

*-*■ 

CM 
CO 

CO 

cm  en 

co 

0) 
CO 

y-   't   CD 

_ 

y-  <D  y* 

CO 

■>!■ 

C0  CO 

r^ 

o 

CO   CM 

r» 

cm  r-  en 

o 

'-'-•* 

en 

m 

CO 

•q-  i^ 

en 

CM  y- 

■* 

m  cm  Tf 

r^ 

en 

o 

<o 

y-  in 

CO 

" 

*" 

" 

CO 

CM 

CO 

CM  O 
CM 

co 

CO 

o  r*-  ■>- 

CO 

O  O  CO 

o 

CO 

o  o 

co 

o 

CM  CO 

,_ 

T  CO 

y-  CO 

CD 

oo  o  o 

co 

o  o  o 

CM 

CM 

o  o 

CD 

in 

•*  CD 

CO  y-   y- 

o 

U) 

O)  -r- 

co" 

1^ 

O  CO  O  CO 


o  in  o  m 


o  en  co  cm 


co  rf  co  m 
t-  r-  m  t 


in  t  o  en 
t-  cm  cm  in 


0OSCO 


o  o  m  in 


o  co  oo  co 


o  o  o  o 


o  o  o  o 


co  o  cm  co 


o  o  o  o 


o  o  o  o 


o  o  o  o 


o  o  o  o 


O  O  CO  CM   CO 


y-  CD  en  r^  CO 
t-   t-NIO  N 


o  o  co  co  en 


00  y—  CO  i—   00 
CM  CO  y-   O 

y-  y-  -t   !•» 


OOCOMf) 


o  o  o  o  o 


co  t-  o  Tt  o 

COCO   CM    fl 


o  o  o  o  o 


o  o  en  o  o) 


o  o  o  o  o 


ooooo) 


i-^  o  o>  oo  •* 


CO   t   r-  O  CD 

lO    y-    y-    y-    CD 

O)  t  •«•  in  cm 


m  y-  cm  in  co 
y-  yf  in  co  o 
co  t-  uo  o  o 


m  in  co  in  O) 
ocos^-o 
o  m  co_  cm_  in 

t-    i-    CO   CO   O) 


CM   CD  O)  CO  o 

NOCM  S  CO 
CM    lOCOt-N 


r-*  O   CD  CD   y- 

y-    y-    CM   CM    CD 

i-   i-  y-  CO 


co  en  a)  io  co 

y-   CD  in  ^-   CO 

i^  en  cd  en  cm 


i-onoo 


■M-  ■*   S  CMN 

en  cd  oo  cd  o 
cm  i-  co  in  ■* 


00  O  CD  y-  t*~ 


CD  ■*  O)  y-  O 

co  cd  ■«•  t  -q- 

CM   x-    O)  CM    CO 


(3  cTcd 


-s       o  c 


O    &  CD  — 

S    CD    C    CO 


£•  cd  _ 


_     o^ 


9-  co 


%  oc  in  o-  z  i- 


—    Q)   5    CO  C0^<1'3<0         »-^ 

'mQ.m'S         >-a)Q.mo  CO) 


3CD9-C0O         iCDQ-C0o 
*  if  a    T  i —  rrn^yi 


CD  .0-  CO   o 


C^  CD    CD  — 


CO  C  ;§  ^    CD  3    » 


^        c  g^ 


ccca-Zi-      naro-zi- 


<ocd39-coo       r  C4  o 

£  tr  m  Q-  z  i-       2  oc  h       g  <r  m  a.  z  i- 


£•  0)    CD  — 
CD  H    C    CO 

^  ^  i  3  co       o 
2  3.?fj5o       m 


66 


> 

Q  - 


CD  ro 


■j  y 


CM 
CO 


CM 

(0 

3 

n 


m 
5 

Q 
< 
Q. 

>> 
J3 


O 

3 

o 


if 
|J 

5  = 

Q.   O 

■oO. 

c 

1* 

6£ 
a>  (5 

TJ  ffi 

5o 

«-  (0 
O  TJ 

<»   « 

-*    CA 

2  " 
2  o 
5>F 


X     3    9 


=  O  *: 


Q 
Q 
< 

CL 

Minn., 
Wise, 
Daks. 

«  c 
(0   to  CO 


CO  CD  CO  CM  O 

cd  n  co  co  id 
<d  r*-  co  n  co 
C\J  CO  cm"  o"  o 

y-    CM 


t-  o  o  Tf  co 

1C--  ON   t 
.-  |-~   CM   1- 


H-2  a 


<2   co   ro 
Q  %Z 
Q.  o 
Q  < 
< 


CO     o 

LU<3 


n^tooom 

CD  CO   ID   CO   N 

ij  t\l   W   N  S 

*-*  co"  r-  co*  Tf 


NOONt 

o  o  o 

T-    CM   CO 


r-  Tr  cm 

CO  O   05 


t-   CM   CO   ID   CD 
CD  N   *-    CD    Tf 

■*    *~  "^  "*. 

co"       ■*  co" 


CM  CM  O)   CD  CO 

Tt  oo  to  co  r~» 

t-  O  CD   CD 


COOIO  <t  >- 

Tf  ID  CD  00  00 

(D  TT   CO   S  CJ 

i-"  T-'  -"J 


ONIOOS 
CD  CM  f".  O  ID 
CM   y-   CM   r-    CO 


cosamco 
o  co  oo  r-  o 
co  co  o       oo 


a>  o  o  o  o> 


oo  CO  i-  co  CO 
CM  CD  Tf  CO  CO 

t-  1-      m 


CD  O  O  O  CD 


CO  O  r-  f-  ID 

t-     OO  r-  y- 

CO  CM  O) 


ID  O  t-  O  CD 


y-   O  O  y-   CM 


CD  O  O  O  CD 


o  o  Tf  r-  »- 

Tf  CO  CO 

co   r- 


o  o  o  o  o 


noiO'-n 


o  o  o  o  o 


o  o  o  o  o 


o  o  o  o  o 


o  o  o  o  o 


t-COtflOO) 
CO   CM   CM   N 

id  n  co  co. 
Tr"  .-"  o"  <o" 


o  o  o  o  o 


O   O    T-    O    ■r- 


t-  O  r-  Tf  CM 
CO  CO  CM  Tf 
ID  CD  CM  N 


OO^lflO 

•<t    Tt    00 
y-    Tt    iD 


O   O   CM   O   CM 


i-    O   -»    y-   (O 
00  CO  Tr   O 

o       -*  co 


OONIJH 
CD  ID  CO  TT 


o  co  n  co  co 
co  en  id 
id  co  o> 


O  CO  -r-  CD  O 
CD  O  CD 
Tr  CO  00 


o  o  o  o  o 


ao  co  co  Tr  o 

y-    TT  O)  CO  CM 

ID  CO 

f-  f- 

»-  t-     Tf  00 

o>  O  O  O  00 

Tf  N   CM 

i-   CM 


CO  O  CO   r-   O 


00  t-  TT  TT  o> 
CD  CO  CO  CO   CD 

*-"       co'  co" 


o  o  o  o  o 


o  o  o  o  o 


o  o  o  o  o 


o  o  o  o  o 


t-   O  O   CM   CO 

o  r-  r- 

Tf  r-    ID 


t-  00  CD  CO  t- 
CD  CD  CJ>   ID 

T-'  T-'  CO" 


oo  oo  co  r-  cd 

i-i-CSVS 
,-    y-    y-    CM   CO 


OO)  CO  CO  ^ 
00  y-  Tf  y-  CO 
CO   T-   ID  i-    «- 


iincvrm 

ID  (O  00  CM   O 


00   TT   CO   y-   CD 

com  n  o)  co 

y-  CO  CD 


CM  O  O  O  CM 


CM  O  O  CO  f*-  00  00 


CM  O  O  CM  TT 


CM  y-  CM  N-  CM 
ID  r-  y-  00  CM 
CO  CO  CO  ID  CD 
t-~"  CD"  r-  y-~  co" 
CM  y-  ID  CM  y- 


y-  O  rt  y-  <D 

cooisi-m 

t-   ID  CD  CD   CO 


y-  CD  O  CO  O 
CM  CD  00  O  CD 
CO  CO  CO ;  CO  y-_ 

y^         CO' 


O)^  CMOIN 
OINOSO) 
t-  CD  ID  t-  ■>!■ 
Tt"  |sT  CNl  r~"  r- 


CO  CM  O   CO  CO 


O  O   O  CM   CM 


00   CD  CO  CD  CD 

oisosm 

i-  i-   00  O  CM 

id'  *-'  oo"  co"  oo" 


CO  CM  CO  CO  y- 
lO  CD  00  y-  O 
y-  CM  o  r-  CM 

h-T  co"  cm"  co"  cd" 

y-  CM 


tt  o  co  o  r-- 

CO  ID  CO  CM  CO 

CO  y-  CM  CO  O 

>-"  t-"  CO" 


t-i-noii) 

CD  O  CO  O  CD 

O  CO  N  CD  W 

■<t"  co"  r--"  id"  t-" 


IflNNOt 

co  CD  r-  y-  ** 
co  o  a  o_  ^t 
t-"  t-"  cm"  cm"  r~" 


CM   Tf   00  y-  ID 
CO  O  CM  O) 

»-  CM         CO 


O)  Ul  s  so 
COO  »-  (ON 
Tf   ID   Tf   00_  CM_ 

CM*  CM*  Tf*  CO"  CO" 


ID  O   ■«-    CM  CO 


o  o  co  i-  Tf 

OlOtMO-- 
CO  CM  O  O  CO 
CO"  y—  CO"  CM*  Tf" 


Tf  O  LO  y-  O 
O)  CM  y-  CD  CD 
Tf  ID   CM  CM 


CO  O  00  O  Tf 
CD  00  O  Tf  CM 
CO  t-   ID   N  CO 

CM*  t-'  N   -^  CO" 


5  & 

c  =  iS 

n  q)  o 

"3  a:  i- 
m 


cu 

cu 
5 


ii    CT  0)    CD  —      : 

J,    <5  r-  .£    «  _ 


0  5^ 


c  ^  ^    _ 

J  cs  o  9-n  o 
3  <r  cd  b.  z  H 

CD 


3 
K 

s 

01 

c 
n 
a. 
o 

et  £• 
i  ®_ 
c  ^  <o 

2  o)  o 

30C  H 
CD 


co 


CO 


(0 


O 


E 

£  (TO)  D  _ 

i  <■>  t-  S  2  _ 

c  ^  ^  cu  2  *"" 

w  "co   3  Q.  CO   o 

■5  tr  m  b-  z  h 
co 


CO 

I : 


CO  I—  c    ra 

c  ^  ^  "co  3  """ 

w  "a"  3  5-  c0  o 

£  tr  CD  Q.  Z  h- 


g   £-  co   oj  _ 
is  a>  h-  S  2  _ 

3  ^  JC     0)    3    CO 

a  it  3  .9-  «  o 
oc  mQ.Zh 


< 


I  o 


CD    0) 

£  £ 

CD  O) 


~  CO    CO 


(/) 


£rxP 
O 


■n        to  c  O  3 

<»  ?  o.  2  <o  cn  — 
•?  ^  <o  CD  <D  co  <S 

lOZiilllo 
C  CC  I- 

3 


67 


C  2 

z)  to 


<*J    <D    5 
<s  -s:  o 
O 


■v  co  o  Ni 

<D  m  in  to 
i-  o  c\j  r-~ 


D  - 


>  >. 


msoid 


*  a 


o 


3  5 


®  (D  , 


—     w 


2§Q 


T-     O     O     T- 


Tt  ^  o  m 


■*  o  o  t 


CM  00  o  o 


co  oo       t- 


E  co  o  o 
en  ■*»■  in  en 
o  co  eg  co 


r^  cm  co  cm 

O  CM  CO  CO 
CO  CM  CM  CM 


oo  i-  ■>-  o 


in  t-  to  cm 

00   CM   r-   CM 


r-  if)  O  to 


9-f  * 


if 

2l 

?  = 

a  o 

■ail 


a*  cb 

■O  £D 

2- 

O  © 

<*»    CO 
O  "O 


O    o 


co  t-  o  ■» 


en  o  o  en 


*        E 
Boh.E 


■V  (D  CO  if)  oo 

en  o  o  to  to 


If)  o  If)         t- 


m  cm  cm  o  en 


o  o)  n  in  s 


CM   *t  m   i-  CM 

cm  ■<*  en  Tt  o 


en  cm  co       i- 

1-  1-   T-  in 


oo  oo  cm  o  oo 


»-  co  >*  o  oo 


CM  1^  v- 


O)   Tf  O)   O  N 


io  co  U3  o  en 


en  «-  «  i-  in 
co  ao  co  ^  en 


co  o  cm  o  o 


en  i^  cm  o  co 


cm  to  co  o  co 

CO   ■*   CM  CO 

en  co  in       r- 


MDOON 


O   CM   CM   O   Tf 


en  «-  t-  o  t- 
co  l-  co  cm  co 


oo  CM  t-  o  t- 


■r-  en  o  o  o 

^insNoi 


O 


5   CO   O)   TT   O 

oo  co  in  in  co 


>-   CO  N  O   (D 


;-  in  en  co  oo 


r-   t-   t-  ■»* 


2  t-  oo  i-  ■<* 
o  o  en  co  co 
en  en  cm       y- 


m  co  cm  o  m 


en  o  cm  o  i- 


co  en  oo  o  co 
■fl"  co  en  co 
t^  r»  t-       r~- 


I--  co  co  o  co 


h-  t-  o  t-  en 
CO  CM  i-  co  fl- 


T-  *-  t-  co 


»-  m  co  o  cm 


•*   CM   t~-   O   CO 


oo  ■<>■  t^  o  en 


r-   O)   CO   O   CO 


00  O   CD  O  Tl- 


r«-  ■*  en  o  o 
in  o  o  cm  en 


en  o  t-  o  o 


ao  tj-  co  o  o 
o  o  to  cm  o 


1J     1 


'O      s 


O   c 


£     '  E     :  O  c 

e  c  e  e  -  ;r 


c    CI)    CB  — 
CD  I—    C    CO 


r-  CM   CM   t-   CD 

en  oo  tj-  t-  cm 


cm  t  m  o  i- 


if    (Or-  t- 


to  •«■  ■*  *-  m 


t  O  N  O  O) 

t-  co  en  T-  in 


co  o  o  o  co 


CM   CO  CM  ©  N 


co  in  t-  o  en 
cm  •q-  cm  oo 
t  oo  en       t- 


co  in  o  o  co 


<o  in  »  o  s 
Tt  in  cm  t-  co 


n  »  t  om 


m  oo  in  o  co 


•o-  cm  en  o  m 


to  cm  ^  o  cm 


cm  cm  co  o  o 
cm  in  co       t- 


CM   CM   CM   O   CD 


en  cm  o  o  t- 


co  o  cm  o  in 


£■  ©  <d 


=  £  -        • 


en  t-  cm  cm 


CM  O  O   CM 


co  o  o  co 


■*  m  o  en 


o  o  o  o 


o  o  o  o 


o  o  o  o 


o  o  o  o 


•o-  m  o  en 


o  t-  cm  co 


o  r-  o  r-~ 


o  o  CM  CM 


O   ■*   O   T 


o  o  o  o 


O  if)  O  If) 


o  o  o  o 


o  in  o  in 


co  in  n  o  co 
en  ti-  tt  Tt  cm 


en  t-  o  o  o 


r-  co  o  o  ■* 


<d  en  o  co  co 
co  *  cm  -a-  •*!• 


o  t-  o  o  t- 


o  to  o  o  to 


•*  i^  o  o 


inof  on 


n  sic  n  n 


in  to  r~-  o  co 


m  cm  n-  o  ■* 


o  r--  o  o  r-- 


o  to  o  o  to 


o  t-  o  o  T- 


CM  CD  O   O  CO 


O  t-   O   O  t- 


cm  in  o  o  r>- 


oo  m  oo  cm 
n  n  t  o 
co"       1-"  to" 


*-  CO  CD  O 


CD  tO  t-   CO 

Sr-OO) 
T-  T-    CM 


CO  CM  CM   CO 

cd  ■<*•  in  co 


co  o  en  cm 

O         t-   CM 


t-  co  in  •* 

i-  ■*  co  en 

i-  t-   CM 


■*»■  o  to  o 


MOOt) 


cm  o  co  in 

00  CM   ^    Tt 


CM  Tfr  t-  h- 
Or-  N  IO 
CO  CM  i-  o 


r-  oo  o  en 
oo  co  ^t  in 

CO  r-   r-    co 


^inos  n 

m  r-   t-   co 


NCOOIO 

Tf  in  t-  r- 


o  co  co  co 


i-   i-    r-   CO 
CD    T-    TJ-    -r- 


IDOOIO 


U)    r-    r-    S 

en  -r-  •*  tj- 


^    ^     CD    m  S~«  _   —    -X     (D     ^    (0 

m     — !     Q.  t^  aajn'tf  II     m  *z     n    ^    *^ 


o  3  .p.  in  o       ico-j.Q.'nj 


~   JC    0)   3    CO 


O   0)  ' 


'■=  ■=       V 


a>  3  .9-  o 


iJaiD.Q-o       «  g>  o      5cB3.9-eoo       c  c  cdq.  Zh       ctrmrxzi-       SdccdEi-       •  o  5  .q-  S  B 


ct1  ©  cd  _ 
a>  i—  .c  oj    ■ 

Tn  -=    (-i    «  -^ 


■?   —   ^    CD    CO  £ 


on  ma.  h       ">  qc  i—       oCCOQo-Zt- 


o 


crrmcLZi-       «a:  m  a.  h 


W 


68 


CM 
CO 


« 


a 
a 
< 
a. 

>> 


o 

3 

•a 
o 


if 

°I 

^  c 
a.  o 

c 

a  — - 
_  » 


»  a, 

TJ  CD 

&o 

<•-   « 
O  TJ 

•  n 

(0 


II 

CM 


a 

CO 

si 

3  (0 

o> 

«  2 

N 

CD    CO 

£  o 

> 

>* 

Q  - 
Q 

o  *5 
tr 

S 

o 

\- 

o 

*  .y 

©     X 

Z   ® 

2 

to 

-1   JC 

o 

b< 

to 

Z 

Q 

Q 
< 

CL 

.  as  <o 
(0  3  5 

J(i)   o 

©>        -K 

co  —  52 

X    3    S 

fflrn    O 
H  U  O 

<0  T3 

(0    C 

X  <o 

.21 

s 

o 

1- 

«:gd 

as5 

= 

— 

■g 

m 

c"  J  « 

Q 

Q 

5$Q 

< 

CL 

.  >. 

-d* 

C      r 

— 

*  c 

«  to  CM 

Q.£   » 

9-o 

< 

s 

o 

i- 

*- 

o 

.t 

™  c 

(0 

(0     CO    r- 

a 

g.£    tt 

Q.  o 

Q 
< 

< 

0_ 

-- 

IS   <9 

uj<3 

g" 

T3 

O 

E 

E 

o 

O 

CO    O  cn  CM 

■«r  co  co  co 
t-  CD  *■;  Cn 
t-"  o"  cn"  o" 

T-      T-  CD 


*-  CO  «-  o 

gin  co  in 
a>  m  w 


a>  ^t  co  o> 
o>  -»t  a>  co 
r-  cm      m 


co  fv  co  co 

in  ■*»-  rv  rv 

cd  cm  o>  co 

Tf  i^  co"  cn* 


cm  «-  rv  o 
i-  co  co  co 


m  o  o>  tt 

t>~  CD  ^f  co 

*-         •<*  CD 

cm"  cm 


t-  ir  co  co 
co  CO  y-  co 
o  en  o  a> 
cm       »-"co" 


co  co  m  cn 

a>  cn  r-  o 
co  r-  o  co 


tv  co  *-  ^ 
cm  co  o  co 
in  en  cm  co_ 
»-"  cm"  cm'  co" 


a>  iv.  cm  co 

CO  CO  CMN 

cm  in  co  i- 


a>  o>  co  ■<r 
Tt  -<3-  co  co 

^  !M   N 


o>  in  co  iv. 
in  -^  a>  o> 
r-  co  m  in 

T-"  i-"         co' 


co  in  co  co 
o  o>  co  co 
tv  cm  co  co 


en  co  o  m 

CO  CM  CD 

i-  r-   CM 


V  OICOt- 
C»«)t-N 
CO  i-  CM  O 

■■*"  cm"  iv.* 


|V     f~-      T-      Tf      O) 

(Maim       iv. 
co  co  o       o 


cm  rv  cn  co  t- 
t-  co  in  y- 
00  ■*  -<f  tv 
cm"  o"  co*       co" 

■U-   CO  CM  Tf 


it   ON  OO 

en  co  ■-       o 

too       cn 


co  o  o  ■*  rv 
co  co  ■*       m 

con  N       ^ 


en  r-  tt       o 

cm  co         CM 

cm  ^co 


*-  o  co  o  r^. 
cm  t-  cd       cn 

SCTt-  ^ 


OOISOID 

^  co  co       en 

co  co  in       o 

cm" 


o  i  co  o  o 

CD  T-  co         t- 

t-       co       m 


CM  CO  CO   O   CO 

m  in  cm       co 

tJ-  CO  t-         CM 


•<t  co  o  r-. 

CM  CM  •* 

i-   t-  CM 


in  cd  T  o  m 
o  co  cm  en 
cm  co  f»       cm 


en  »-  o  o  o 
in  en  t-       cd 

*-   O   h-  O) 


E 

i  ?>-■-. 

g    CD     3  .9-  O 

otcmcLh 


o  »-  in 

CON    O 

in  r--  co 

O  CD 

o 

CM 

CO 

O  CO  CO 

■^T  h-  co 
oo  cm  in 

CM  CO 

o 

Tt  in  co 

co 

CM 

CM   O  CO 

swo 

o  in 
m 

(0  0)"- 
m  cm  t- 

o   »-   T- 

o  co 
cn 

CM 

r-    ^-   CO 

in 

5,097 
1,111 
1,455 

CO 

co 

^  CD 

(A         - 
^1^ 

CD  CD  ■«■ 
*-  O  •* 

cm  co  in 

O  CO 

in 

Is.   1-   T- 

o 

^ 

O  CM  O 
O  CM  f- 
O  CM  CO 

1-   CM 

en 
co 

•"  '" 

CM 

cn  cn  cm 

CO  CO  CO 

i-  in  *- 

co 

CM  CO   00 

I-  CM 

CO 

•<t 

in  co  co 

cm  cd  r- 
co  en  co 

i-  o 
CM 

t  if  t 

■* 

^~ 

m  in  co 
cn  in  •* 
cm  o  cn 

O  CO 

en 

CM 

y-  ■* 

co 

1  o  co 
co  r^.  o 

i-  a>  t- 

o  r- 
co 

CM 

CD  CM  CM 

CM 

in  co  co 
in  •*  o 

in  •>* 

O    T- 

5 

'■" 

CM 

en  o  cm 

O  CO  CM 

co  •<*■  t- 

O    1- 

en 

CO 

co  ■*  r^ 

oo 

in 

co  in  co 
CM  cm  in 
co  cn  cm 

o  •* 
o 

CM 

CO 

cd  in  co 

00  CO  CD 

t-  in  oo 

o  r^ 

00 

in 

2    &1  CD  CD  —. 

S   0)  \-  .£   2  _ 

CO  ■—   Jt  CD   5    a* 

P   CD    3  Q-  co   o 


a. 

a>  I  c3>  _ 

o  io 

a3"CD 
O  3 
O  U- 

IS)    co 

S  ^  E       O  » 

»    CT  CD    CD  —  (=> 

5  ?  I-  c  CO  LJ 
_|i  »5  « 
<a  <d  3  Q.  co  o 

O  DC  CD  0-  2  I- 


^j-  co  cn 
r-  cm  m 
o  •*  ■* 

ro 

1 

(0 

a. 

CM  00  CO 

•<»■  r-  cm 

m 

'l 

(JOS 

co  r-~  *- 
Tt  co  o 

O 

CD 
CM 
CO 

CD  CD  »- 

m 

cn  »-  in 
t-  r»-  o 
in  i^  cd 

o 

in 

CO 

CM 

co 

cn  t-  co 

CM   ^f    CO 

cm  cm  in 

CM 

in 
in 
o 

Tt  in  id 

CD 
CM 

t-  o  co 

O  CM  O 

CO    -r-    r- 

O 

CM 

in 

f-  oo  ■•- 

CD  CM    y- 

O)   t-   -r- 

o 

cD 

o 

CM 

t-    CO 

in 

t-  *-  in 
tt  co  m 
o>  o  ■* 

•*r  r-  t- 

p> 

CM  O  •>!• 

cm  en  i- 
o  cd  in 

o 

CO 

in 

CM 

h-  »-  t- 

o 

CO  CM  o 

cn  cm  r~- 
cn  cm  co 

- 

in 

"~ 

CM 

r-  co  cm 

CO  CM   CO 

o  •»  t- 

CD 

co 

CM  CO   00 

r-    CM 

CO 

in  co  oo 
cm  co  r- 
cd  en  co 

o 

IV. 

CM 

co  o  •* 

h~  O  r- 


in  in  co  o  co 
cn  in  ■<*  cn 
cm  o  cn       cm 


cm  r--  co  o  cm 
i-  co  o       co 

i-Br  0_ 

co"  cm"  cm"        »- 


10  00  00"- 

m  co  o       o 
in  •«»■       o 


o  o  cm  o  CM 

O  CM   CM  -<t 

00  CD  y-         in 

co*  cm"  I--"      co" 


tt  in  co  o  in 

y-   CM   in  O) 

co  cn  cm       iv. 


co  in  cd  o  iv. 

co  cn  co  f 

r-    COCO  |v-_ 

cd"  cn"  co"  cm" 


S    £""•  CD    CD  - 

3  <">  t-  E  5. 
""  £  *  ®  3  c0 

«•    3"c«0 
j»  DC  CD  0.  Z  t- 

5 


CO   CO 

iv  in 
CD  •« 

rv 

IT) 

"« 

■«>•  CO 

CM  CO 

00 

in 

oo  in 
iv.  m 

CO  CM 

r- 

o 
cn 

CT> 

00  CM 

o 

cn  o 

o 

en 

in  m 
co  co 
CD  co 

CM*  CM* 


co  cn  *-  co 

CM  CO  y-   rv 
CM*  r-'         CO* 


y-  tv   00 
y-  CO  ■* 

co       co 


cm  cn  O  y- 

■v  o  in 

CM  y-  CO 

oo"  CO"  •>»" 


00    00 
Tf     Tf 

OJ  O) 


CO  O  O   CO 


ctooos 
co  --m 
m       •■-co 


o  o  o  o 


i  co  o 
cn       o 

y-  CM 


in  tt 

|v   CM 

cn  co 

o 

CM 

CM  •<* 

N 

co  rv 
co  r- 
CD  CO 

o 

CO 

CO 

•fl-  y- 

CD 

a>  y- 

00  CM 

o 

O 

Tf     Tf    O    CO 

in  co       co 
co  co        CM 


co  co 
co  co 

CM  CM 


CO  CO 
CO  CD 
CM   CM 


•*  -f 

CD  CO 


o  o 

CO  CO 
CM  CM 


t    •<* 

CM  CM 


CI'-OO 

CO  CO 

CO  y-         m 

CO   CO 

iv  cn       co 

CD  00  O  -t 
O  OJ  O 
■V  y         CO 


CO  CO  O  tf 
rv  rv  in 
■*  CM        |v- 


co  co 

CM   CM 


cn  o  o  cn 
rv  iv 

CM  CM 


CD  y-  O  rv 
O  CD  CD 
■*  CO         Iv. 


O)  o  o  o> 
cn  o       o> 

•^     T-  CM 


CD   O  O  CO 
O  CD         CO 

Nr-  CO 


OIOOI 
CO  CO 


o  o  o 

CO   CO 


CO   CO 

co  in 

CO"  "-" 
CM 

o 

cn 

CO 

«r 

CM 

Tf    CO 
CO   t- 

o 

Iv 

Tf 
CM 

cn  in 

CM  CO 

o 

ID 

CO   y~ 

■<T 

o  o 

tv  tv 

co  cm  o  in 

o  o 

O)  O) 

rv  rv       •<* 

CM   CM 

o       o 

o  o 
o  o 

CM  CM 


O  ■»!•   O   t 
CM  CO  CO 

cn       cn 


E 
Stroi 


.    CD    3    O 
o  tr  CO  r- 

z 


E 
•=  c^  m  cd 

■O  £  ^   CD   <5 
»  ©  3  .9-  o 

»  DC  CO  CL  r- 

cc 


£l2 

Q.  <D    O 


Q 


A 
1^ 

O    CD  _ 

I-     -  CO 

•    CD  O 

£  DC  r- 

O 


o 
c  c» 


g    CO 

E  O 

r  &•»«     • 
_    CD  I-    «      • 


S  -K        O  t^ 


co 


CD     3 


£3 


T3 

C 
CD 


(Sj 


69 


a>  a> 

2l 
a  o 


a>  <a 

■o  a> 

O  T3 


2  o 


•o 

ca 

cd  a> 

c  S 

3  W 

Q> 

S  <2 

2| 

<D    CO 

> 

>t 

D  — 

J£ 

2s 

81 

EC 

w 

o 

H 

o 

s.a 

0)    X 

Zl 

a)    . 

_i  j* 

O 

d< 

o5 

Z 

Q 

Q 
< 

Q. 

(0    3    « 

Jm   O 

co        *i 

<0  —   2 

X     3    CO 

(0  T3 

CO    C 

X    CO 

£3 

2 

o 

l- 

i?d 

S32 

=: 

*- 

a 

Q 

Q 

2§Q 

< 

CL 

.  >> 

-d* 

c     r 

— 

«  c 

oo   ro  cm 

9-S  » 

Q.  t> 

< 

a; 

o 

i- 

-^* 

o 

a 

CO    CO  i- 

Q 

g.£  tt 

a.  o 

Q 
< 

< 

D- 

^ 

Ulg 

& 

T> 

O 

E 

E 

o 

l 

J 

en  •-  CM  CO  CD 
*  oo  sin 
c\i_  co  c»  rv.  c\j_ 

t-"  co"  co"  cm"  V 


no)N  o  © 

^-  in  0>   i-  O 


en  oo  cm  t-  o 


*■  •<*  O  ■*  O) 
CO  CM  h-  CM  CO 


O  O  r-  CD  CO 


ONCOSN 


i-^fOWS 


co  h-  o  o  in 
cr>  in  m  co  r» 


o  o  o  en  en 


05  oo  *—  en  h- 
en  io  i^-  co  co 

i-  i-  c\j  in  »- 


tj-  r~-  in  i-  h- 
cm  oo  en  o  o 

r-  TT  i-  00 


O  O  O  CO  CO 


in  t-  co  cm  t 

SSNON 


O  O  O  CO  CO 


r^  CM  CM  CM  CO 

■»*contt 

CD  CM  r--  CM  O) 


i-COOMO 

m  in  co  co  o 

■n-  CO  t-  CM  CM 


cd  ■*  cm  in  r- 

cocowon 

•-COIOOS 


«<tinso 

NOIOO* 


10(000"- 


O  O  O  CM  CM 


t  en  CM  ■*  05 
CO  CM  Tj-  o  o 


oo  en  o  oo  in 


sooion 


s  ONOOO 


00  h-  t-  CM  00 


cm  m  o  o  r~- 


cm  en  t-  t-  co 


*-  O  CM  O  CO 


SWNO-- 


00  O  CM  o  o 


en  cm  o  o  t- 


*        C/3  _ 

c  t-  5  i.'  » 
a  cd  ■£,*;  cd  t— 


5  f 


tw 


£■  CD 


=  £• 


H  .b  •£'  cd  4=  jc   co  .  —   co 

^  T^  m  ~7  t~\  "=^   "5;  w    m    ^ 


-       O  c  -       Ocz-        * 


3cc 


mz03 
m  i 


i=  3      o=i2 


S  £  H  -      o» 


«  E 


£  £•  cd  a>  — 

H    (j)  (_    C    CO 


~°  E 


~  o 


1  fc       o 


o  o 


E? 


CO    £• 


c    O   t    CD    CO 


CD  £    CO  „    C 


j-       o  o  iS 


CO  CM 


CO  J? 


■*   ° 


C    Q.^ 


iS  ■*   O     >. 


uj  .y 


co    -  in  co  "J  — 
13  co  c  E  cd  p- 


=    ,„    CO  _ 


^  ^  ■»         "O 


Kin  K    II    O  XCDO  ±;CDO  Q.C03O 

ra  rr  i a  rr  i en  rr  i T  rr  i ?(r  m  i 


«  CC  h-         «  OC  H 


«  CC  I— 


o  CD  3  .0-  co  o 


a>*2OT< 
"S  m  o  co  o 


OS-1  2  5 


tr  h      Sfocmi-       o  oc  i-      acmiLZi- 


70 


o  o  o  o  o 


ooooooooooooooo 


o  o  o  o  o  o 


OOOOOOOOOOOOOOOOOOCO 
I  CM 


o  o  o  o  o  *- 


^©©oooooo>iocoo©;-;ooy-,-©o 
m  cm  co  *t  a>  cm       inir) 

K  in  co  t-  ■<-  r- 


o  o  o  o  o  o 


4) 


M 

o 

Q 
< 
a. 

c 
a> 
a> 

5 
*■* 
<u 

CD 

a> 
a> 

a 
CO 

■a 
c 
a 


a> 

C 


V 

c 
« 

Q. 

a. 
>. 

w 
o 

3 
"O 
O 
i- 

a. 

E 

3 

a> 

o 

i_ 
*■< 
a> 
a 

■o 
c 
a 


oooooooooooooooooooo   oooooo 


O        CT>  CO  O  O  O  O  O  O  r-  O  >-  O  O  O  CO  o  r-  r-  o  o        oooooo        en 

CO  CM  CM'-'-  «—  *~  ^ 


o       jroooooooo^cooo^^o^^oo       oooooo,       5 

}t:  CM  (DOCT  '-'-•"tt  i-  r- 


o   oooooooooooooooooooo   oooooo   o 


o       SS       r-  cio»  t-       -too       r-       £"-£>£ 
o       So  £       i~-       <o  ■*.  ch  co  *-  cm  cm 

^-"  00  *-  CO  lf>  CM  CO  •*-  v-    t- 


o  ^ 


T> 

CD 

3 

o 

k. 

co 
CO 

■^ 

o 

O 

(0 

to 

c  -o 

Q> 

c 

E 
• 
> 
o 

S 

CO 
(0 

3 

o 

1- 

m 

M 

0) 

a 

CO 

oooosoioo^inoioownwnjjN 
o  roo  co  en  co       cococm^coocmO) 

Lo  oo  en  o>  •«-_  i*-_      t-  aj  t-_  w  o  q      r-. 

kJ"  ^-"  CO*  00  O  h-"  t-    O)"  CJ5  LT) 

r~_  co  t-  cm  t-  t- 

(DooocMOOotDtinr^motoor-t^oo 

,-  oo  ">  co  »-       *-       iQ       P.  P. 

fvi  ,-  cm  h-  in  in       cm  cm 


cncooO'-ooococi)-<rooomoinino'* 
coco  t^  (Dcmco  »-  i*-       ego)       <o 

i^cM  in  10  en  i~-  i-  in  in       co 


inOOOCMOOOCOh-CDOOOCMCOj-T-O*- 

o  oo  7-  r-  co  ^       t".  ^       ^ 

m  O  *-  Tf   ID  CM  CM  ■•- 


inOOOOOOOCOOOOOOOOOOOOO 

co  o       o 


,-ooo^7-oo<ocooor--*-inocncnoo 
o>  cm  mr-t       T-Tj-cnoococo 

cm  n  in  co  •^T-T-coco 


CM  co  f-  <£>  co  CM 

o  cm  o       t  n 

T-    CM    ^f  t-   CD 


oooooo 


oooooo 


i2  £  <b 

3   CO  CO 
P    O    CD 


=  E«  o 

°  »  2  a 

a  o  3  iz 

2  i  co  c 

S  »Z  31 

U  a- 


CD 

E 
Si 

§  cob 

CJ  ^  </> 


§1 

E° 
O  O) 

c  ^ 
a>  CD 

CD   CI) 


a,  fc 

c  o 

S  « 

cSO 

O  c 

,_  o 

2  « 

•i  > 

5  < 


03   ' 

3? 


fc  ,_  n  <j5 


o  co 


"5  —   CD 

CO  ,=>  LL 


=   ;   :  cd 

a)  O  -  u 

:  '55  p  —   ®  "D 

U.   ,,,   3  Ll   co   o 
w  co        ~  u.  -,  n 

?c?!ccS|4««2 

8)  iS   i=       .  T3  2  "O 

£  Q  cr  z  "- 


^  <  i 


CD 


o>  •£  ■£  O  CO  £   CD 

/-    «    CO    y>  ^    -^    /n 

to  en 

O  I 


o>  o  a>  o  o  o       J- 


o  cz 

CO  J3 
O.   3 

CO  -I 


=  o 

T3    P 


_.  JO 
to  oj 

1*1 


—  c 
c  o 
CD  = 
■D    CO 

i| 

9-  »> 

c  -o 


go 

O    CO 

o  c 

H-       O 

£2 


CO    g> 

&s 

CO    CO 

c 
o  i5 

C     Q. 

^-  x 

CO^JJ 

E  co 

CO 

jS  w 

P    CO 
I-    CD 

S  i 

o  o 
Z  CO 


71 


CM 

o> 
a 

3 

A 
9 
U. 

40 
O 

w 

a 

a 
< 
a. 

c 
• 
a> 


CD 

4) 

C 


u 

3 
"O 
O 

a 
E 

3 
9 

2* 
%  £ 
°-«3 
oto 

(0   o 

£  M 

?1 

SI 

to  t 

CM 

• 

3 

ca 


> 

o     — 

> 

E 
o 

it     — 

> 

o         > 

E 
o 

it        — 


is 


OOOOOOC3)(DC300i-<OOt-t-oOOI^ 

c\J  co  ■*  o>  cm       w  w  b> 


ooooooooooooooo  o.o  o  o  o 


coooooO'-O'-oooooor^t^oooa) 

CO  T^  r^  O  O  O  Th 


ooooooo^-coooTr^arococoooo^ 

CJ>  CO  CM  CM  CO  t»-  h-  CM 

CO  CO  CO  t-  t-  CM  CM  CM 


OOOOOOOOOOOOOOOOOOOO 


nonoooonsoisi-oniDaioioo^s 
£;       ""Sr      Jon      co      wcncoco  wo 

O  ON         O  Ol  00  t-         Co  O)  t- 


OOOr^OOCDOOiOCOCO^CMCOCOOOO^- 
."5t  CO  ^  CM         CO  CO  •<*  CO  f^  1^.  o 

CO_  C0i-_CM  CM  CO  O)  CM  CM  t- 


OOOCMOOCOTWr^WOCOOf^l^OOOCD 
CO  WCOt-i-WOO  it- 

t-  CMr^W.  WCMCM  CM 


coooooococn^rooooo»-T-oooo 

CO  h~  CO  CM  CO  i-l^         CO  CO  S 

CM  W  (COIN  ,-  ^55"  r- 


ooocmooi^wcmooocdococooo'-cm 
95  22  2  <5  com-'*  cb-w 

O  O)  CO  W  CMCM  -r-W 


ooooooT-towot^ocMCMr^N-ooocn 

OXDCM  t-  WCOfTf  CO 

CM  CJ>  CO  •»-        o  o  w 

CO"  T-"  T--  ,-"   ,--  .» 


2> 

o 

E 
E 
o 
o 


<D 

c 

s 

c 

<D 

ex 

o 

CO 

ii 

c        S 


0) 
CD    § 

ag- 
io 


o  ta 


«•  —  c  .£  -k  ^ 


E    <D  CO 


(3 


c  —  o 

-  co  on  » 

^  —  <0 

ip  co  eg  eg 

0  a>  =  •- 

1  r-     ^n  r» 


IfiftlsJ 

75  tjO 


|*1W: 


—    CD 


<a  u 

2  |c 

aj  c  « 

-y   — \   n 


CD    "- 


3 

■On 


<  I- 


CD    Q- 
Q.  >. 


a  c  »  ex  o 
Z  O  O-  !D  2 


S"  °  ">  .£ 

jS<il 


O    CD 


ii-  LL  (3    C 


—  SO  — 

SlZ<D§ 

S  c  c  <D  co  co 
£  CD  CD  -e  =  TJ-  5 
}=  co  co  is  •«:  .  -o 
H  o  O  =  CO  o  I 
CO  CD  CD  !2  Q  Z  CD 
Z  *  *  Q  IT 


II 

.2  co 

T3  Ml 


(0  — 

So 


o 

<i> 

l_ 

CD 

o 

o 

O 

n 

m 

e 

m 

o 

a 

c   ■ 

M 

CO    o 


c 

ro 

co 

F 

Q. 
X 

LU 

II) 

<o 

CD 

in 

o 

h- 

CD 

<) 

<l> 

a 

o 

z  w 

CM 

o> 


a 

3 

<D 
U. 


Q 

a 

< 
a 

c 
a 

9 

*- 
a> 
m 

0J 

o> 

i. 
a 
CO 

TJ 
C 

a 

i- 

CD 

c 
ca 

»- 
>• 


u 

3 
O 


E 

3 
9 

O 
i- 

a> 

a. 

T3 

C 

a 


■a  » 
3  a> 


Si  » 

gI 
v  S 

•s:b 

CM 
« 

a 


*5S 
°< 


CD  < 


S  en 

CD    C 


t^OOOOOOOWOOOOOOCM 
CO  ^-  CO  CO 

W         CM  r  ¥ 


wwcncor^owcoroooco^-oi^-w 

(DOJOIO'-         Tj-f--*         OCOCO         WCM 
h-^CO  CMCM^-^ 


sinoi-^oioNO^OT-ooons 
owNN(oo)cooconcocoo  ^-co 
cocm       ¥-       wcncMcnco  »-       *- 


cnwcnocMocococMcncMT-^rcDoco 

OCMCO^W  CMTtCOCMCMCMO  w 

COC01  <MCOCOt-CM  w 


COOO^t^-OCOOWOJO^WOOCM 
CO  COCOCOCOOJCMCM  t- 

f  CM         »-  CO 


^OOJlONOJOJONCMWtDNtDnCM 
OWO^T)-C»I^.^-WO>OC\10  TfCO 

^■_C\tCOCDT-in^-COSNT-OJ'*         *-co 
■*  co  cm       eg  w" 

CM 


Of-OOOOOO^-^-OOOOOO 
O)  CO  CD 

OS  t-  CO 


ao 
CO 
CM 
C\i 


en 

CO 
CM 


o 

E 
E 
o 
o 


0l^i-lflO»-O(DNODO0)OOO 
W  CJCD  •>J-TI-'»C»  CM 

r^  o       t-       i-  cm 


,    ID 

S  E 

TJ    O    CO 

9*^ 


O   CD 


co  (5 


-  so 

2S  i 

a  3  «= 
£  9"  c 

CD  — I  -J 

a 


o  = 


:=    O  *5    CD 


I? 


<0    c    C    CD 


OOn 


CD  T3 


CO 


c  c 


CD    CD 
£    CO    CO    » 

o.  2  o  = 

CO    CD    CD  .52 
Z  ^  ^  Q 


2    w  ;=  —   S 
IS   3  -C   m   co 


co  a. 

CD    CO 

tr  z 


CO 

TJ   O 
DC   co 


CO 


cd  .o  g  a  y 
W  _i  $  <  5 


o 

1- 


c  c 

CD    O 

?c5 

§-•1 

ffi    CO 
T3  UJ 


§  c 
-eg 
co  y 
c=? 

CD    O 

o° 

Q.  <0 

E  co 

8° 

»_  c; 
o  o 
c  co 
i?, 

CO    o 

ys 


I  UJ 


^  5 

O    o 
Z  OT 


72 


CM 
CO 

o> 

e> 

a 

3 

n 

4> 
U. 

CO 

o 

L- 
M 
O 

o 

< 
a 

c 

CO 

at 

S 
*-• 

4) 
CO 

a> 
a) 

k. 
m 
m 

-o 

c 
to 

l- 
o> 
jt 
c 
cs 


a> 
a 


o 

3 
TJ 
O 

l. 
Q. 

E 

3 

a> 

o 

k. 
♦■» 
a> 

Q. 

TJ 
C 
(0 


a> 

■o 


S         =  OO 


<2  =  cm 


O  J5 

M  CO 

a>  o 

E  (o 

>  c 

O  CO 

Si? 


a> 

jQ 

<o 

i- 


Net 
Receipts 
PADD  V 

t5 

5 

CO 

5 

Q 
< 
0. 

Receipts     Shipments 

into             from 
PADD  V   ■    PADD  V 

> 

■c 
to 

b 
ci 
< 

CL 

Net 
Receipts 
PADD  IV 

Shipments 

from 
PADD  IV 

Receipts 

into 
PADD  IV 

y 

to 
Q 

Q 
< 
CL 

Net 
Receipts 
PADD  III 

Shipments 

from 
PADD  III 

Receipts 

into 
PADD  III 

O 

to 

d 
d 

< 

CL 

Net 
Receipts 
PADD  II 

Shipments 

from 

PADD  II 

Receipts 

into 
PADD  II 

O 

to 

d 
d 
< 

CL 

Net 
Receipts 
PADD  1 

Shipments 

from 

PADD  1 

Receipts 

into 
PADDl 

2- 

T3 
O 

E 
E 
o 
o 

OOOOOOOOOOCOCD 
CJ)  r-  i-    ID   CD 

V  CM  CM  f*-    Tf 


oomoocMCMOco 

>-   CD  O0  O)  <M 

c\j  i-       to  in         i 


ooooooooooooooooooooco 

CD  CM 


COOOOOOOOCDcOCOOOUOOOCMCMOO 

in  *-  t~  in  cd  *~  co       O)  oo 

in  cm  c\jr~*t  cm  *-       in  in 


o  o  o  o  o  o 


o  o  o  o  o  CM 


o  o  o  o  o  CM 


CD 
CD 


ocoooc\iooococo*-r^in*-c\io*-*-oo       oooooo 
r-~  co  ao  in  s  s       *-  o>  cm       mm 

h-  cm  *-  ^  i-  cm  i   m         ll 


COOOOOOOOOOCO'M'OO'-^'OCOCOOO 
*t  cd  omrr     oo  co   in  in 

Tt  CM  CD  in  CM  CM  CM 


coooocMOOOCD-^inr^inocoor*-r^.oo 
t-  cd  mcoi-'-mvOO 

cm  »-  cm  r~.  in  incMcj 


oooooo 


oooooo 


MBOWr-OOCOOCMCONNCOCO'-^'-WOlCO 

t-o       t-  uy  y-  r-       in  co  r-    im^ajini-cocvtM 
coco        I  *«n       co  o  cm       cm  co  in  co_  —  ' 

CM"    '  CO"  i-"    '  CO  o"  CO  '      '    op"  rf 


Is-  ^j-  co  co  o  co 

•<t  a>  •*    i  o  eo 

I    CO         r-  CM  CD         CM  CD 


*-CMOCMCMcocoocoi"-.cnr--cocD'<i-'a-cois-cncM  cm  s  t-  co  o  co  en 
cor-  t-cmt-i-  iMoir-  ininininof-cMcn  cooi  o  o  •>-  t- 
CMO  OWN        CO  00  CO        CMO>COC0r--CO        I"-        cm  cm  Is-        cm  i--        in 


*-  CO   •- 


■M-cooo^-ooO'-cncMOOOcooinino'*       ino  cm 
,-  co  i»»  r~  cm  -<3-  t-  r--       co  oo       co       co       m 

cocm  m  oooo  r-  ininco 


ncMON^oioo^T-cooOT-o)0)iflmoio 

■rt-t^-  i-OOCM'-  ^  OO  CD  COCOCMCDOO  O 

CO  O  (Mi-N  CM  CO  CM  CO  CM  CD  CO_         O 

uo"  *-"  in"  co"  cm*  co"  ^  *~       *T 


in  o  cm  o  o  o 


«>      =         •* 


ocoooinooocMOinr^mO'-cococooin 
co  co  co  co^fco       *-  -^  r-       (>  Is-       2 

CM  CM  CD  0_  t-   CD  »-   CO  O  0_  0_ 

o"  cm"  •*"  cm"  *-"  i-  t-      »- 


0)lOOWO)OCOOlO*-COMi)i-OtMCODOOO 
OCO        i-CMCM'-        f-  cm  -a-        d>  f  O  CDS  s 
O         O)  CO  r-  r-  l-~         CM  t^  t^  i-  CO  CM  CD  CO 

T-'in-t-^  co*  o  in"  in"  *-       cm  cm 


Ttooomcooococor--ocOT-oinincococo 
t-  r-oo  nuiN       cDcnr^cocococMin 

Is-  O)00  ^   t-  CM  *-  CD  CO  CO  C0_  C0_         00 

co"  cm  in"  cd"  co"  co"  t-  r^-"  Is-"      in" 

t^.  co  *-  T-  t-  t- 


cDooo^J-'-oO'<fcDooors-T-moo)00oo 

CM  CM  CD   i-    -<fr  t-    ■*  O)  CO  CO  CO 

h-  co  in  *-  t-i-i-coco 


co  o  en  o  o  t- 


t-  co  in  co  co  Tf 

CM  CM   00  ^  CM 

CM  CO  T-   00 


Tt  o  «-  o  o  o 


O  o 


£"         *Z  3 


o 

E 

<">  2 
■K  o" 
So» 
c  —  x^ 

CD    CD  O 

"2  0--O 

o  crc 
Q.  '3  Z3 


w 

— 

c 

o 

u 

m 

in 
m 

CD 

O 

o 

n 

i) 

o 

■> 

> 

■n 

in 

u 

■n 

til 

m 

o 

1) 

o 

_l 

_l 

T) 

T) 

(1) 

CD 

c 

1 

eft 

c/> 

ooooo)0>oor--CMinoocMuoinTfmcT)0)       "3<P'g'D"2"?. 

«  Is-  O  OOI^-CM  OOCOCD'»Ols-CMin  COCMCO  -0-cm 

Tj  OlOl  OCO  f  r-  CO  r-  OJ  CO  CM_         o>  t-  CM  ^-  '-CO 

o  cm  o"  oo"  •*-"  N-"  *-  oo"  oo       in" 

00  Tt  i-  CM  *-  t- 


•2 

O    CD 

™  c 

CO)  -=    CD 

?»o 

CD  CD    "> 
-=  CO 

CD    CD  O 

c  o  o 

i  i  i 

So-5 

2  to  <2 
o  >  E 

2  <  LL 


CD    =) 

P  LL 


<  h- 


=  b 

3  LL    m 

LL    q, 


£  TO 
O  CD 
CO  ■£ 
CO  CO 
O  C 
LL 


'    CD 

CD     Q. 
CL  >> 

cb  CD  ~*  S  LL 

«;  c  c  CD  co 

£    CD  CD  -S  =  ■* 

o.  o  o  =  .2  o 

<T)    CD  <D    CO  Q   Z 

Z  ^  ^  Q 


_    ® 


3    C 
LL    CO 


15!"2 


3  £  <n  co  g 

Ifl'Si 


0) 

=  t3 

T3    O 

OC   co 


If! 


5       2 

E 


CO 

»        c 


o       J 


E 

o 
O 

C) 

C) 

CO 

CO 

o 

D 

c 

1- 

o 

3 

en 

CO 

CD 

"co 

O 

Z 

o 

0) 

cf 

o 

H  co 

-  CD 

z  §  co 
o 


73 


CM 
CO 


X> 

40 


o 

o 


3 
(0 

>> 
m 

5 
» 

3 
U. 

75 

3 

55 
a> 
cc 

T> 

c 
a 


u. 

v> 

•*r 

fl> 

o 

1_ 

z 

(0 
CD 

M— 

o 

o 

c 
o 

(A 

TJ 

u 

3 

C 
CO 
(A 

7J 

U 

O 

Q. 

t- 

O) 

■* 

CM 

a> 

n 

co 

"O 

to 

CD    <D 

C  2 

3  CO 

Q> 

«»  2 

<  r; 

Q    to 

^a 

so 

_  > 

>- 

Q  — 

-* 

2% 
Q 

81 

« 

o 

h- 

o 

$  y 

CD    X 

z  ® 

2 

a 

-i  .* 

o 

6< 

Q 

a 
< 

0- 

.  2=  to 

CO    3    5 

Jm   O 
U  O 

to       *- 

$  —  S2 

X    3    5 

°o  ° 

CO  TO 

CO    c 

X    CO 

21 

75 

o 

1- 

iio 

O  *: 

~ 

— 

on 

c  6  « 

b 

D 

5$Q 

0_ 

.  >. 

T3* 

C      r 

»   c 

CO    CO  CM 

g.£  tt 

9-  o 

< 

2 

O 

_ 

H 

** 

o 

to 

J5  c 

CO    CO   i- 

Q 

Q 

< 

< 

0_ 

£   <0 
UJ(§ 

£• 

TO 

O 

E 

E 

o 

C 

I 

o  cm  tj-  a>  to  cj> 

cm  n  in  co  <o  O) 

CO  CO  CM 


to  co  co  co  r-~  i- 
id  cm  c\j  o)  co  r-- 

to  co       t- 


NTOOIOIO 


CO  -*f  CO  -*J-  CM  CO 

t-  co  *f  ^j-  h-  r*~ 

CO  CM  Ot-_sn 
«-  r-"  to"  IT>"  CD  o" 


nor- vom 
sin  oo  t  >-  co 
oa  to  co  co  oo  co 


o  o  i-  «-  ■■-  h- 
»™  co  co  o>  co  co 

■*  I  t-  t- 


CD  CO  00  ^  t-  O 

to  h-  CO  CO  CO  CM 
co  to  co  co  co  co 


r^  t--  o  o  o  o 
o  o 
co  co 


o  o  o  o  o  o 


o  o  o  o  o  o 


o  o  o  o  o  o 


co  a>  in  oo  co  co 
coi-ninNoi 
co  en  o  cm 


r-  to  -<j-  cm  to  05 

m  inNin  coco 

^  CO   CO  S  05 


•9-  co  cm  r-  ■*  co 

STf  S>-CMi- 

CJ>    T-    1-    IT)    T- 


00  CM  CO  CM  CD  O 
C3>         CD  Is-  1^  CO 

■*  t-  CM  CO  i- 


■^O  CMCM  t-O) 
CM  CO  CM  CD  to 

CD  CM   ■—    T- 


tD  O  tD  Q  to  Tj- 
tO  ■*  CON 
**  t-  CM 


lOCMOSOlS 

co       -<j-  t-  r--  ■* 
cm  oins 

cm" 


co  o  o  co  o  o 


ocooor-o       oxomn^tT- 

3 

CM                     t- 

c«-  oo  en  r-  r-.  if 

o 

CM 

■*  to  CD  tJ 

to" 

T~ 

c\ 

dent 
tion. 

O  CO  o  o  t~.  o 

£  £ 

CM                       t- 

to  c\ 

O) 

CO 

£  E 

CM 

cx~ 

a;  -s; 

—  "D 

o  o  o  o  o  o 

t-    CO  CO    t- 

o  c 

CM  CC 

ONf   If 

*-   CO 

O 

to" 

T  to  to  -<3 

1-"                             C\ 

due 
tion 

to  o 

•S    CD 

c  = 

0J   o 

s° 

a.  co 

E  a 

O  Q 
o 

»-  c: 

o  o 

b    Q 

3  -t; 

to   O 

—  Z 

_S 

_2 

<°   ^ 

3     r*- 

i 

"5 

c  o 

CO 

CO 

3  3  5  5 

5? 

j2 

3    3 

3  j£ 

o  £ 

c    ra 

3  3  "5  "5 

CM 

3 

"5  3 

^  O- 

CO  CO  CO  t/l 

5! 

CO  CO 

—  c>   c>>   c>>  c> 

C 

o?o? 

o^     C 

o  o  o  o  o 

uni(iqo 

CO 

a>  o 

o  o 

o  <c 

2^ 

JZ 

3  CO 

lO  o 

°  F 

j  6oVc\ 
if  2  2  2  2 

OJ 

to  o 

CZ>  1- 

o  o 

CNJH 

o 

t-  0) 
-  •    o 

3  *" 

a>  *- 

*    O    --     1-    T- 

CO 

a 

TJ  O 

r-     *- 

o  £ 

r^  C3 

z  co 

.  o  co  in  o 

Oddcii- 

4)  o 

co  to 

d>  o 

Z 

OC 

74 


Q> 
<  TS 


> 


CM 
00 


n 

3 


c 

c 
o 
o 


(A 

m 


o 


(0 

a> 
oc 

■D 
C 
<0 

a>  a> 

£s 

rt  CD 

z  o 

*-    (0 
O  TJ 

*  « 

•**    CA 

S£ 

CO 

0) 

a 


>  O 


o  2 

DC 


s  y 


cr>  co  co 
en  »-  o 
t-  to  r- 


cm  co  to 

inws 

CM   Is-    CJ> 


n  n  o 

ONCO 

t-  Tf  m 


TT  CM  CD 
CM  O  CM 
.-    CM   CO 


If)   f-  CM 

CO    CO  CD 

CM    CI>  CM 

r~"  CO  tO* 


(DOO 

co  en  ao 


o   CO  CO 

in  ws 
CO  CO  »- 


CM   CM    Tf 

m  r-  cm 
co  if)  en 


IT)  If)  O 

CO  IT)  CM 

CD  CM  tf> 

ir>  r-*  cm" 


00    f    CM 

•-ooo 

ID    CM   O) 


O   tO   tO 

fl  IDO 


t-   O   t-  to   r-   tO 

<f  n  N  CO  *-  t 

00   00 


CO    O    CO 

r-    ^f    U) 


U)N   N 

■■»•  co  r- 

CM  *-   CO 


o  -<t  t 
<o  o  to 

i-    t-    CM 


o  co  oo 
to  oo  -0- 

CO  CM  tO 


IT)  tD  r- 
tO  tO  CM 
CO   CO   CM 


oo  to  •»■ 

TT    CD  CD 

cm  r-  en 


ooo  ooo 


d  c?  6 
^  to2 
o  *: 


H$a 


2  c 

CO    to  CM 


2  c 
CO    to  i- 

9-S  » 


it  to  o 

O     T- 

to  to 


o  co  to 
to  co 


ID    CO   CD 
to  CO 


O    T-    T- 

o  co  co 

o  00  00 

OUO) 

o  o 

o>  en 

r--  i-~ 

to  to 

to  to 

CO   CO 

■*  f 

*~  *" 

i-~  cm  en 
co  o  co 
(^  cm  en 


co  cm  oo 
-*  o  -T 
t^  cm  en 


to  o  to 
■q-  t-  to 
en  •>)■  co 


r~-  o  r-. 

n  n  o 

O   tO   CD 

*-"    ^J*   CO" 


C-   CO  CD 

CD   t-  to 

O  tO  to 

t-"  Tf  tO* 


00   O  00 

scoo 
CO  ^  oo 

00*  CO    T 


Otoul 
co  r^  to 
co  co  o 
*j"  »-"  to" 


o>  t  n 
en  o  o 

s  "»  « 


CM   t-   CO 
CM   CO    Is- 

SWO) 


en  co  cm 
oo  to  ■** 
en  t-  i- 


co  CO  t- 
cm  t-  t 

O    CM   CM 


cm  en  t- 

co  o  co 

f-   CO  *- 

cm  to  r- 

CM    r-    Tf 

CM   'fl'   CD 

co  t-  r- 

KICM  s 
t-    y-    CM 


Tf    lO    O) 

^(OO 
CO   lO   CM 


CO   CO    CO 

OO   CO    i- 

ao  r-  o 


CM  CD  00 

cm  en  t- 

co  o  o> 

co"  co" 


en  en  oo 

en  co  cp 

h-  oo  CD 

io"  cd"  o" 


0   0)0) 

en  cd  cm 
co  CM  CD 


co  to  O) 
co*  cm"  to" 


to  ■>*  en 

tt  co  r- 

oo  to  en 

1-"  cm" 


CO  CD  O 
tO  CM  t^. 
CO  O  CO 
CM*  T-"  CO* 


CO  CO   »- 
cm  to  ao 

CM  tO   t"~ 


to  00  CO 

CO  *-  to 

CM    CM   t 


r-    CO    t 

t^  00  to 
h-  CM  O 


I--  r-  ^r 

CO  CM   T- 

CD  f   t-_ 

O*   ■r-" 


S  CM  O) 
00  O  00 
tO  "3-  O 


2  -e 


*■  J=  :*  2 

.    tD    3    O 

o  tr  m  i- 


C0 


E 

5  c*~  3" 

D    1)1- 

""£  ^    « 

"*.    0>     3     O 

O  DC  CD  I- 


2        E 

££■» 

■«■;§:*  2 

.    CD    3    O 

o  rr  m  h 


2       E 

*  -To 
£  ®>-_ 
-,  £  *  £ 
<B    3    O 

o  rr  cd  t- 


E 

«>   £■  0) 

""  =   ^ 

V    0)    3    o 

d  rr  co  i- 


E 
■s  ^^ 

5    CD  h- 
■§;§:*   2 

«  a>  d  o 
S  DC  CD  H 

C 


a) 

3 
U. 

a  a)  i- 
■o^^  2 

»    <B     3    O 
£  CC  CD  I- 

ae 


E 
5  a>  i- 

■O  -:*  2 
•S  CD  3  O 
«  CC  CD  H 

tc 


o 

■3 

£^ 

—    cT  <D 

5    CD  1- 

•o^i  2 

"5    CD    3    O 
5  CC  CD  H 

E 


2^  ^ 

CD 

a 
00 


'E 

-  e-cD 


_    CD 


-=.       2  c 


£  "o 


CO    CD  I —  <0    c 

=    C    ^  ■=     3  =  -s 


Bsi2  -o    CD    CO 

•S    CD    3    O  o>    0-  O 

S  DC  CD  H  2  a.  (- 

tc  a. 


CD 

t_ 

n 

CD 
C 

O 

<> 

00 

t-l 

E 
0 

CO 

O 

c 

^_ 

0 

0 

w 

F 

CD 

3 

O 

c/l 

Z 

TO 

r- 

rr 

0 

0) 

m 

0 

u 

CO 

C- 

f) 

>- 

CO 

LU 

t 

CD 

"5  tn 


Z  CO 


75 


CM 
CO 

at 


CB 

3 

X) 

» 


c 


c 

3 
O 

o 

>> 

C 
0 

c 
o 
o 


(0 

n 


a> 

3  _. 

si 

"O   CO 

•55  m 
a>  ^ 
oc  o 

»■  OS 
O  TJ 

5  a 
fc  ■ 

O   3 

CO 

CO 

o 


m  10 
m  in 


■<j-  o  in  o  o  cm  ■■- 

CO         CO  10  CM 

*»       co  en  oj 

m"  r-»" 


0000000 


1*-  o  •- 
10  ■*  o 
o>       o 


2  c  ^ 
a3  50  o 
2  f  o 

ON 


»-  O 

o  o 

t^  CM 


f-  o 
co  in 
d  d 


o  o 
o  co 
0  0 


o 
O 


00^ 
co 

as 
co' 


m  o  o  o  o  o  m 
cm  nin 

co  m  00 


0000000 

en  co  CM 

co  en 


ooh-ococpTrooottJoooocoooocooooooDOOTt 
rrcocMi-  ■<*  cocn  y-  r*-  en 


000000000000000000000000000000 


ooinoooinoooooooocnooooooooooocooo 
co  co       en  co 

»-  o      co  J^: 

cm"      co" 


ooT-ooocnooooooooinoooooooooooeooo 


OOOOOOOOOOOOOOOCOOOOt-OOOOCOOOCOOO  _»->^ 

co       in  ^  1-  coco  ^S 

<o       en  cmco  cm  ™  $       <g 


OOOOOCOOOOOOOOOOOOOOCMOOOOOOOinOO 


in  in 
in  m 
1^  c- 


o   :< 
2  <  co 


CO  O  1^  O  O  00  CO 

o       m  o  h- 

1-         CO  ■»  1- 

cm"  co" 


oO'-ocoooooocooo       oinoooooooocooocooo 


cm  -s^  h-      r»_ 


r 
o 

a 
E 


a>  e 
"o  oj 

i.i 

•a 

.£  "D 


3  y 

13  13 

CO 

§0 

O    CO 

p  « 
§Q 

o  c 
_  o 

O   ifl 

3    O 

t    ID    CD 

<°  —  E 
-°  o  J3 

_     C    Q. 

8  5-lS 

E  0 


®  m  y 

trz  co 


76 


CM 

eo 
o> 

£* 

CO 

3 
fc- 
Xt 
0) 


c 

UJ 

o 

n 

(A 

XI 

c 

c 
o 
o 


>» 
XI 


O 

« 

3  _ 
H.J 

If 

•5  CD 

*  t 
CC   O 

«-   to 
O  tJ 

2  n 

s  * 
o  3 

ao 


xt 


»  co  m*  co   cococom"0)-»-oococo  en  M"  m 

im(oa>   noa>»iB'-ON'-n  cm  cm 

I  ^  N   (M     COODI^CMOCMCftCO*--r-_  r*.  r*- 

*-*        CM*  co*  00"        »-  1- 


00000    0000000000 


t>-  r-  CO 
MT  1-  CO 
OOO 

CM     T-"    T-" 


N-  ir>  co  a>  co       r*> 
co  co  M-  0  in       r*» 

1-    Tt    CM   t-    CM  O) 

CM 


00000 


05 

Z  cp 

a. 

CO 


'  O  O  CM  CO    i-OWtDOO'-O)^^ 

1  ooo>  ocoa)t-NT-mo)»-ai 

Tj-cMCMCMcor-u-'-cvi       *-  if 


lAOlfl 


to  0  co 
Mr  t-  co 
000 

CM  ^-"  ,-* 


CO  CO  o  c\ 


o  »-mcMor--oo>oor«- 
o  in  00  co  o  o  cm  Mr 

co  co        1-  CM  1-  co 


2£ 


co  m  co  o 

MT  T-  in 

r»  cm  -- 


inmnri'-O'-'-oo 

CO  CO   t-   <r-    Tf  CJ)   CM 

*-   CO  CO  CM  If)  CM 


OOOi-t^-OCOOOO 

cm  in       10 

CO  CM  M- 


COOOO   O   ooococoom*o^o 
«r  co  o       go 

cj  r~-  co       10 


MT  M"  O 
CM  CM 

i>»  r- 


OOO         OOO 


OOO         1-1- 


<o  o  0  en  r- 

v-  O  t- 

MT  1-  CM 


00000 


en  o  o  o  a> 


r«.  o  r^  o  o 


in  in       < 
10  CO 

mt  "*  -r- 


SI 
Si 

Q   O 

<o 


—  So 

CD    O    ID 

QiLO 


in 


TO 


0) 


03 

I  ill 

c  o  cs  o  o  >,~  O 

.ScTSsscco-S 
ojcciocdcdOco.co 


0J 


o> 


03         = 

'IS* 

5  jfs     5 1  S  a 

Q^ O       QoS  Q 

<5  z     <  -j  1-  < 

a.  a.  b. 


> 

o 

—  <s 

«5  £ 
5| 

Q  ca 

<o 

Q. 


c 
o 

O) 

._  c  c 

J  m  it 
I  O  § 


id 

TJ 

UJ 

l_ 

T> 

r 

O 

m 

(1) 

5 

c 
0 

ID 

0 

en 

a> 

t- 

n 

<1> 

c 

O 

0 

m 

a. 

E 

as 

n 

0 

u 

c 

n_ 

0 

0 

tn 

F 

<U 

3 

0 

<f> 

^ 

(1) 

IT 

cT 
O 

n> 

« 

ra 

0 

0 

c 

i_ 
nj 
a 

8  £i2 

C    E    g 


1  JS  3 

o  o 

-z  co 


CO 


77 


Glossary 


Definitions  of  Petroleum  Products  and  Other  Terms 


Alcohol.  The  family  name  of  a  group  of  organic  chemical  compounds  composed  of  carbon,  hydrogen, 
and  oxygen.  The  series  of  molecules  vary  in  chain  length  and  are  composed  of  a  hydrocarbon  plus  a 
hydroxyl  group,  CH-(CH)n-OH.  "Alcohol"  includes  ethanol  and  methanol. 

Asphalt.  A  dark-brown-to-black  cement-like  material,  containing  bitumens  as  the  predominant 
constituents,  obtained  by  petroleum  processing.  The  definition  includes  crude  asphalt  as  well  as  the 
following  finished  products:  cements,  fluxes,  the  asphalt  content  of  emulsions  (exclusive  of  water),  and 
petroleum  distillates  blended  with  asphalt  to  make  cutback  asphalts.  The  conversion  factor  is  5.5 
42-gallon  barrels  per  short  ton. 

ASTM.  The  acronym  for  the  American  Society  for  Testing  and  Materials. 

Aviation  Gasoline  Blending  Components.  Finished  components  in  the  gasoline  range  which  will  be 
used  for  blending  or  compounding  into  finished  aviation  gasoline. 

Aviation  Gasoline  (Finished).  All  special  grades  of  gasoline  for  use  in  aviation  reciprocating  engines, 
as  given  in  ASTM  Specification  D  910  and  Military  Specification  MIL-G-5572. 

Barrel.  A  volumetric  unit  of  measure  for  crude  oil  and  petroleum  products  equivalent  to  42  U.S. 
gallons.  This  measure  is  used  in  most  statistical  reports.  Factors  for  converting  petroleum  coke,  asphalt, 
and  wax  to  barrels  are  given  in  the  definitions  for  these  products. 

Butane.  A  normally  gaseous  paraffinic  hydrocarbon,  C4H 10.  It  is  extracted  from  natural  gas  or  refinery 
gas  streams.  Butane  is  covered  by  ASTM  Specification  D1835  and  Gas  Processors  Association 
Specification  for  commercial  butane. 

•  Normal  Butane — A  saturated  straight-chain  hydrocarbon  of  butane.  It  is  a  colorless  paraffinic 
gas  that  boils  at  a  temperature  of  31.1°  F.  This  classification  includes  mixtures  of  gases  that 
contain  80  percent  or  more  normal  butane. 

•  Other  Butanes — All  butanes  not  included  as  normal  butane  or  isobutane. 

Butane-Propane  Mixtures.  Mixtures  consisting  exclusively  of  butane  and  propane  that  conform  to 
ASTM  Specification  D1835  and  Gas  Processors  Specification  for  commercial  butane-propane.  They 
are  extracted  from  natural  gas  and  refinery  gas  streams.  j 

Butylene.  An  olefinic  hydrocarbon,  CjHg,  recovered  from  refinery  processes.  It  is  reported  in 
the  "Butane"  category. 

Coal.  A  generic  term  applied  to  carbonaceous  rocks  that  were  formed  by  the  partial  or  complete 
decomposition  of  vegetation.  These  stratified  carbonaceous  rocks  are  either  solid  or  brittle  and  are 
highly  combustible.  Includes  lignite,  bituminous  coal,  and  anthracite  which  conform  to  ASTM 
Specification  D  388. 

Crude  Oil  (including  Lease  Condensate).  A  mixture  of  hydrocarbons  that  existed  in  liquid  phase  in 
underground  reservoirs  and  remains  liquid  at  atmospheric  pressure  after  passing  through  surface 
separating  facilities.  Lease  condensate  is  included.  Drips  are  also  included,  but  topped  crude  (residual) 
oil  and  other  unfinished  oils  are  excluded.  Liquids  produced  at  natural  gas  processing  plants  and  mixed 
with  crude  oil  are  likewise  excluded  where  identifiable.  Crude  oil  is  considered  as  either  domestic  or 
foreign,  according  to  the  following: 

•  Domestic— Crude  oil  produced  in  the  United  States  or  from  its  outer  continental  shelf  as  defined 
in  43  U.S.C.  1331.  Hydrocarbons  such  as  shale  oil  and  tar  sand  oil  are  included. 

•  Foreign— Crude  oil  produced  outside  the  United  States.  Imported  Athabasca  hydrocarbons  are 
included. 
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Distillate  Fuel  Oil.  A  general  classification  for  one  of  the  petroleum  fractions  produced  in  conventional 
distillation  operations.  It  is  used  primarily  for  space  heating,  on-  and-off-highway  diesel  engine  fuel 
(including  railroad  engine  fuel  and  fuel  for  agricultural  machinery),  and  electric  power  generation. 
Included  are  products  known  as  No.  1  and  No.  2  heating  oils,  No.  1  and  No.  2  diesel  fuel  oils,  and  No.  4 
fuel  oil. 

•  No.  1  Fuel  Oil— A  light  distillate  fuel  oil  intended  for  vaporizing  pot-type  burners.  ASTM 
Specification  D  396  specifies  for  this  grade  maximum  distillation  temperatures  of  400°  F.  at  the 
10-percent  point  and  550°  F.  at  the  90- percent  point,  and  kinematic  viscosities  between  1.4  and  2.2 
centistokes  at  100°  F. 

•  No.  2  Fuel  Oil— A  distillate  fuel  oil  for  domestic  heating  for  use  in  atomizing-type  burners  or  for 
moderate  capacity  commercial-industrial  burner  units.  ASTM  Specification  D  396  specifies  for 
this  grade  temperatures  at  the  90-percent  point  between  540°  and  640°  F.,  and  kinematic 
viscosities  between  2.0  and  3.6  centistokes  at  100°  F. 

•  No.  1  and  No.  2  Diesel  Fuel  Oils— Distillate  fuel  oils  used  in  compression-ignition  engines,  as 
given  by  ASTM  Specification  D  975: 

1.  No.  1-D— A  volatile  distillate  fuel  oil  in  the  400°  to  550°  F.  boiling  range  for  engines  in 
service  requiring  frequent  speed  and  load  changes.  Type  C-B  diesel  fuel,  which  is  used  for 
city  buses  and  similar  operations,  is  included. 


2.  No.  2-D— A  distillate  fuel  oil  of  lower  volatility  in  the  540°  to  640°  F.  boiling  range  for 
engines  in  industrial  and  heavy  mobile  service.  Type  R-R  diesel  fuel  for  railroad 
compression-ignition  engines  and  Type  T-T  for  diesel-engine  trucks  are  included. 


ft 


.  No.  4  Fuel  Oil— A  fuel  oil  for  commercial  burner  installations  not  equipped  with  preheating 
facilities.  It  is  used  extensively  in  industrial  plants.  This  grade  is  a  blend  of  distillate  fuel  oil  and 
residual  fuel  oil  stocks  that  conforms  to  ASTM  Specification  D  396  or  Federal  Specification 
VV-F-815C;  its  kinematic  viscosity  is  between  5.8  and  26.4  centistokes  at  100°  F.  Also  included  is 
No.  4-D,  a  fuel  oil  for  low-  and  medium-speed  diesel  engines  that  conforms  to  ASTM  Specification 
D975. 

Eastern  Hemisphere.  That  half  of  the  earth  east  of  the  Atlantic  Ocean  which  includes  Europe,  Asia, 
Africa,  and  Australia.  The  Hawaiian  Foreign  Trade  Zone  is  in  this  hemisphere. 

Electric  Energy  (Purchased).  Electricity  purchased  for  refinery  operations  that  is  not  produced 
within  the  refinery  complex. 

Ethane.  A  normally  gaseous  paraffinic  hydrocarbon,  C2H6,  extracted  from  natural  gas  and  refinery 
gas  streams.  "Ethane"  includes  any  product  containing  90  percent  liquid  volume  or  more  ethane. 

Ethane-Propane  Mixtures.  Mixtures  of  ethane  and  propane  in  which  neither  component  is  90  percent 
or  more  of  the  liquid  volume.  It  is  extracted  for  natural  gas  and  refinery  gas  streams. 

Ethylene.  An  olefinic  hydrocarbon,  C2H4,  recovered  from  refinery  and  petrochemical  processes.  It  is 
reported  in  the  "Ethane"  category. 

Field  Production.  Represents  crude  oil  production  on  leases,  natural  gas  liquids  production  at  natural 
gas  processing  plants,  and  new  supply  of  other  hydrocarbons  and  alcohol. 

Gas  Well  Gas.  Natural  gas  produced  from  gas  wells.  Such  gas  may  be  either  associated  gas  or 
non-associated  gas. 

•  Associated  Gas— Free  natural  gas  in  immediate  contact,  but  not  in  solution,  with  crude  oil  in  the 
reservoir. 

•  Non-Associated  Gas— Free  natural  gas  not  in  contact  with,  nor  dissolved  in,  crude  oil  in  the 
reservoir. 

Imported  Crude  Oil  Burned  as  Fuel.  The  amount  of  foreign  crude  oil  burned  as  a  fuel  oil,  usually  as 
residual  fuel  oil,  without  being  processed  as  such.  "Imported  crude  oil  burned  as  fuel"  includes  lease 
condensate  and  liquid  hydrocarbons  produced  from  tar  sand  oil,  gilsonite,  and  oil  shale. 
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Isobutane.  A  saturated  branch-chain  isomer  of  butane.  It  is  a  colorless  paraffinic  gas  that  boils  at  a 
temperature  of  10.9°  F.  This  classification  includes  mixtures  of  gases  that  contain  80  percent  liquid 
volume  or  more  isobutane.  It  is  extracted  from  natural  gas  and  refinery  gas  streams. 

Isopentane.  A  saturated  branch-chain  hydrocarbon,  CsH^,  obtained  by  fractionation  of  natural 
gasoline  or  isomerization  of  normal  pentane. 

Kerosene.  A  petroleum  distillate  that  boils  at  a  temperature  between  300°  and  550°  F.,  that  has  a  flash 
point  higher  than  100°  F.  by  ASTM  Method  D  56,  that  has  a  gravity  range  from  40°  to  46°  API,  and  that 
has  a  burning  point  in  the  range  of  150°  to  175°  F.  It  is  a  clean-burning  product  suitable  for  use  as  an 
illuminant  when  burned  in  wick  lamps.  Includes  grades  of  kerosene  called  range  oil  having  properties 
similar  to  No.  1  fuel  oil,  but  with  a  gravity  of  about  43°  API  and  having  a  maximum  end-point  of  625°  F. 
Kerosene  is  used  in  space  heaters,  cook  stoves,  and  water  heaters. 

Kerosene-Type  Jet  Fuel.  A  quality  kerosene  product  with  an  average  gravity  of  40.7°  API,  a  10- 
percent  distillation  temperature  of  400°  F.,  and  an  end-point  of  572°  F.  It  is  covered  by  ASTM 
Specification  D  1655  and  Military  Specification  MIL-T-5624L  (Grade  JP-5  and  JP-8).  It  is  used 
primarily  for  commercial  turbojet  and  turboprop  aircraft  engines. 

Lease  Condensate.  A  natural  gas  liquid  recovered  from  gas  well  gas  (associated  and  non-associated)  in 
lease  separators  or  natural  gas  field  facilities.  Lease  condensate  consists  primarily  of  pentanes  and 
heavier  hydrocarbons. 

Lease  Separator.  A  surface  facility  used  for  separating  casinghead  gas  from  produced  crude  oil  and 
water  and  separating  gas  from  that  portion  of  associated  gas  and  non-associated  gas  that  liquefies  at  the 
temperature  and  pressure  conditions  of  the  separator. 

Liquefied  Petroleum  Gases  (LPG).  Propane,  propylene,  butanes,  butylene,  ethane-propane  mixtures, 
and  isobutane  produced  at  refineries  or  natural  gas  processing  plants,  including  plants  that  fractionate 
raw  natural  gas  plant  liquids.  Formerly  called  "Liquefied  Gases." 

Liquefied  Refinery  Gases  (LRG).  Liquefied  petroleum  gases  fractionated  from  refinery  or  still  gases, 
Through  compression  and/or  refrigeration  they  are  retained  in  the  liquid  state.  The  reported  categories 
are  ethane  and/or  ethylene,  propane  and/or  propylene,  butane  and/or  butylene,  butane-propane 
mixtures,  and  isobutane.  Excludes  still  gases  used  for  chemical  or  rubber  manufacture  which  are 
reported  as  petrochemical  feedstocks  and  also  excludes  liquefied  gases  ready  for  blending  into  gasoline 
which  are  reported  as  gasoline  blending  components.  Liquefied  refinery  gases  are  reported  for  use  as 
petrochemical  feedstocks,  other  uses,  or  both. 

Lubricants.  A  substance  used  to  reduce  friction  between  bearing  surfaces.  Petroleum  lubricants  may 
be  produced  either  from  distillates  or  residues.  Other  substances  may  be  added  to  impart  or  improve 
certain  required  properties.  "Lubricants"  includes  all  grades  of  lubricating  oils  from  spindle  oil  to 
cylinder  oil  and  those  used  in  greases.  The  three  categories  reported  are: 

•  Bright  Stock— A  refined,  high  viscosity  lubricating  oil  base  stock  that  is  usually  made  from  a 
residuum  by  a  treatment  such  as  deasphalting,  acid  treatment,  or  solvent  extraction. 

•  Neutral — A  distillate  lubricating  oil  base  stock  with  a  viscosity  that  is  usually  not  above  550 
Saybolt  Universal  Seconds  (SUS)  at  100°  F.  It  is  prepared  by  a  treatment  such  as  hydrofining, 
acid  treatment,  or  solvent  extraction. 

•  Other — A  lubricating  oil  base  stock  used  in  finished  lubricating  oils  and  greases,  including 
black,  coastal,  and  red  oils. 

Miscellaneous  Products.  Includes  all  finished  products  not  classified  elsewhere.  "Miscellaneous 
products"  include  petrolatum,  absorption  oils,  ram-jet  fuel,  petroleum  rocket  fuels,  synthetic  natural 
gas  feedstocks,  and  other  finished  products. 

Motor  Gasoline  Blending  Components.  Finished  components  in  the  gasoline  range  that  will  be  used 
for  blending  or  compounding  into  finished  motor  gasoline.  Pool  gasoline  is  included  in  this  category. 

Motor  Gasoline  (Finished).  A  complex  mixture  of  relatively  volatile  hydrocarbons,  with  or  without 
small  quantities  of  additives,  that  have  been  blended  to  form  a  fuel  suitable  for  use  in  spark-ignition 
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engines.  Specifications  for  motor  gasoline,  as  Riven  in  ASTM  Specification  I)  439  or  Federal 
Specification  VV  G  L690B,  include  a  boiling  range  of  122°  to  158°  F.  at  the  10  percenl  point  to  365°  to 
374°  F.  at  the  90-percent  point  and  a  Reid  vapor  pressure  range  from  9  to  15  psi.  "Motor  gasoline" 
includes  finished  leaded  gasoline,  finished  unleaded  gasoline,  and  gasohol.  Blendstock  is  excluded  until 
blending  has  been  completed.  Alcohol  that  is  to  be  used  in  the  blending  of  gasohol  is  also  excluded 

.  Finished  Leaded  Gasoline— Contains  more  than  0.05  grams  of  lead  per  gallon  or  more  than 
0.005  grams  of  phosphorus  per  gallon.  The  actual  lead  content  of  any  given  gallon,  however,  may 
vary  as  a  function  of  the  size  of  the  producer  and  company  according  to  specific  Environmental 
Protection  Agency  waiver  provisions.  Premium  and  regular  grades  are  included,  depending  on 
the  octane  rating. 

.  Finished  Unleaded  Gasoline— Contains  up  to  0.05  grams  of  lead  per  gallon  and  0.005  grams  of 
phosphorus  per  gallon.  Premium  and  regular  grades  are  included,  depending  on  the  octane 
rating. 

.  Gasohol— A  blend  of  alcohol  and  finished  motor  gasoline  that  is  no  more  than  90  percent  of 
finished  motor  gasoline  (leaded  or  unleaded  as  described  above)  and  no  less  than  10  percent  or 
more  alcohol  (ethanol  or  methanol). 

Motor  Gasoline  (Total).  Includes  finished  leaded  motor  gasoline,  finished  unleaded  motor  gasoline, 
motor  gasoline  blending  components,  and  gasohol. 

Naphtha-Type  Jet  Fuel.  A  fuel  in  the  heavy  naphtha  boiling  range  with  an  average  gravity  of  52.8° 
API  and  20  to  90  percent  distillation  temperatures  of  290°  to  470°  F.,  meeting  Military  Specification 
MIL-T-5624L  (Grade  JP-4).  JP-4  is  used  for  turbojet  and  turboprop  aircraft  engines,  primarily  by  the 
military.  This  category  excludes  ram-jet  and  petroleum  rocket  fuels,  which  are  included  in  the 
"Miscellaneous  Products"  category. 

Natural  Gas.  A  mixture  of  hydrocarbons  and  small  quantities  of  various  nonhydrocarbons  existing  in 
the  gaseous  phase  or  in  solution  with  crude  oil  in  underground  reservoirs. 

Natural  Gas  Field  Facility.  A  field  facility  designed  to  process  natural  gas  produced  from  more  than 
one  lease  for  the  purpose  of  recovering  condensate  from  a  stream  of  natural  gas;  however,  some  field 
facilities  are  designed  to  recover  propane,  butane,  natural  gasoline,  etc.,  and  to  control  the  quality  of 
natural  gas  to  be  marketed. 

Natural  Gas  Plant  Liquids.  Natural  gas  liquids  recovered  from  natural  gas  in  gas  processing  plants, 
and  in  some  situations,  from  natural  gas  field  facilities.  Natural  gas  liquids  extracted  by  fractionators 
are  also  included.  These  liquids  are  defined  according  to  the  published  specifications  of  the  Gas 
Processors  Association  and  the  American  Society  for  Testing  and  Materials,  and  are  classified  as 
follows:  Ethane,  propane,  ethane-propane  mix,  isobutane,  butane,  butane-propane  mix,  isopentane, 
natural  gasoline,  plant  condensate,  unfractionated  stream,  and  other  products  from  natural  gas 
processing  plants  (i.e.,  products  meeting  the  standards  of  finished  petroleum  products  produced  at 
natural  gas  processing  plants,  such  as  finished  motor  gasoline,  finished  aviation  gasoline,  special 
naphthas,  kerosene,  distillate  fuel  oil,  and  miscellaneous  products). 

Natural  Gas  Processing  Plant.  A  facility  designed  to  recover  natural  gas  liquids  from  a  stream  of 
natural  gas  that  may  or  may  not  have  been  processed  through  lease  separators  or  natural  gas  field 
facilities.  The  facility  also  controls  the  quality  of  natural  gas  to  be  marketed.  Cycling  plants  are 
classified  as  gas  processing  plants. 

Natural  Gasoline.  A  mixture  of  hydrocarbons,  mostly  pentanes  and  heavier,  extracted  from  natural 
gas,  that  meets  vapor  pressure,  end-point,  and  other  specifications  for  natural  gasoline  set  by  the  Gas 
Producers  Association. 

OPEC.  The  acronym  for  the  Organization  of  Petroleum  Exporting  Countries,  oil-producing  and- 
exporting  countries  that  have  organized  for  the  purpose  of  negotiating  with  oil  companies  on  matters  of 
oil  production,  prices,  and  future  concession  rights.  Current  members  are  Algeria,,  Ecuador,  Gabon, 
Indonesia,  Iran,  Iraq,  Kuwait,  Libya,  Nigeria,  Qatar,  Saudi  Arabia,  United  Arab  Emirates,  and 
Venezuela. 

Operable  Distillation  Capacity.  The  maximum  amount  of  input  that  can  be  processed  by  a  crude  oil 
distillation  unit  in  a  24-hour  period,  making  allowances  for  processing  limitations  due  to  types  and 
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grades  of  inputs,  limitations  of  downstream  facilities,  scheduled  and  unscheduled  downtimes,  and 
environmental  constraints.  Includes  any  shutdown  capacity  that  could  be  placed  in  operation  within  90 
days. 

Other  Hydrocarbons.  Materials  received  by  a  refinery  and  consumed  as  raw  materials.  Includes 
hydrogen,  coal,  tar  derivatives,  gilsonite,  and  natural  gas  received  by  the  refinery  for  reforming  into 
hydrogen.  Natural  gas  to  be  used  as  fuel  is  excluded. 

Petrochemical  Feedstocks.  Chemical  feedstocks  derived  from  petroleum,  principally  for  the  manu- 
facture of  synthetic  rubber  and  a  variety  of  plastics.  The  categories  reported  are  "Naphtha-less  than 
400°  F.  end-point"  and  "Other  oils  over  400°  F.  end-point." 

•  Naphtha  less  than  400°  F.  end-point — A  naphtha  with  an  end  point  of  less  than  400°  F.  and  that  is 
reported  as  used  as  a  petrochemical  feedstock. 

•  Other  oils  over  400°  F.  end-point— Oils  with  an  end  point  over  400°  F.  and  that  are  reported  as 
used  as  a  petrochemical  feedstock. 

Petroleum  Coke.  A  residue,  the  final  product  of  the  condensation  process  in  cracking.  This  product  is 
reported  as  marketable  coke  or  catalyst  coke.  The  conversion  factor  is  5  42-gallon  barrels  per  short  ton. 

•  Marketable  Coke— Those  grades  of  coke  that  are  produced  in  delayed  or  fluid  cokers  and  which 
may  be  recovered  as  relatively  pure  carbon.  This  "green"  coke  may  be  sold  or  further  purified  by 
calcining. 

•  Catalyst  Coke— In  many  catalytic  operations  (i.e.,  catalytic  cracking)  carbon  is  deposited  on  the 
catalyst,  thus  deactivating  the  catalyst.  The  catalyst  is  reactivated  by  burning  off  the  carbon, 
which  is  used  as  fuel  in  the  refinery  process.  This  carbon  or  coke  is  not  recoverable  in  a 
concentrated  form. 

Petroleum  Products.  Petroleum  products  are  obtained  from  the  processing  of  crude  oil  (including 
lease  condensate),  natural  gas,  and  other  hydrocarbon  compounds.  Petroleum  products  include 
unfinished  oils,  natural  gasoline  and  isopentane,  plant  condensate,  unfractionated  stream,  ethane, 
liquefied  petroleum  gases,  aviation  gasoline,  motor  gasoline,  naphtha-type  jet  fuel,  kerosene-type  jet 
fuel,  kerosene,  distillate  fuel  oil,  residual  fuel  oil,  naphtha  less  than  400°  F.  end-point,  other  oils-over 
400°  F.  end-point,  special  naphthas,  lubricants,  waxes,  petroleum  coke,  asphalt,  road  oil,  still  gas,  and 
miscellaneous  products. 

Petroleum  Refinery.  An  installation  that  manufactures  finished  petroleum  products  from  crude  oil, 
unfinished  oils,  natural  gas  plant  liquids,  other  hydrocarbons,  and  alcohol. 

Plant  Condensate.  One  of  the  natural  gas  plant  liquids,  mostly  pentanes  and  heavier  hydrocarbons, 
recovered  and  separated  as  liquids  at  gas  inlet  separators  or  scrubbers  in  processing  plants. 

Primary  Stocks.  Stocks  of  crude  oil  or  petroleum  products  held  in  storage  at  (or  in)  leases,  refineries, 
natural  gas  processing  plants,  pipelines,  tankfarms,  and  bulk  terminals  that  can  store  at  least  50,000 
barrels  of  petroleum  products  or  that  can  receive  petroleum  products  by  tanker,  barge,  or  pipeline. 
Crude  oil  that  is  in  transit  from  Alaska,  or  that  is  stored  on  Federal  leases  or  in  the  Strategic  Petroleum 
Reserve  is  included.  "Primary  Stocks"  excludes  stocks  of  foreign  origin  that  are  held  in  bonded 
warehouse  storage. 

Propane.  A  normally  gaseous  hydrocarbon.  C3H  &  extracted  from  natural  gas  and  refinery  gas  streams. 
It  is  used  primarily  as  a  fuel  and  as  a  petrochemical  feedstock.  Propane  is  covered  by  ASTM 
Specification  D1835,  Gas  Processors  Association  for  commercial  and  HD-5  propane,  and  ASTM 
Specification  for  special  duty  propane. 

Propylene.  An  olefinic  hydrocarbon,  C3H6,  recovered  from  refinery  and  petrochemical  processes.  It  is 
reported  in  the  "Propane"  category. 

Residual  Fuel  Oil.  Topped  crude  of  refinery  operations.  "Residual  Fuel  Oil"  includes  No.  5  and  No.  6 
fuel  oils  as  defined  in  ASTM  Specification  D  396  and  Federal  Specification  VV-F-815C;  Navy  Special 
fuel  oil  as  defined  in  Military  Specification  MIL-F-859E  including  Amendment  2;  Bunker  C  fuel  oil. 
Residual  fuel  oil  is  used  for  the  production  of  electric  power,  space  heating,  vessel  bunkering,  and 
various  industrial  purposes.  Imports  of  residual  fuel  oil  include  "Imported  Crude  Oil  Burned  as  Fuel." 
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Road  Oil.  Any  heavy  petroleum  oil,  including  residual  asphaltic  oils,  used  as  a  dust  palliative  and 
surface  treatment  of  roads  and  highways.  It  is  generally  produced  in  six  grades;  from  0,  the  most  liquid, 
to  5,  the  most  viscous. 

Special  Naphthas.  All  finished  products  within  the  gasoline  range  that  are  used  as  paint  thinners, 
cleaners,  and  solvents.  These  products  are  refined  to  a  specified  flash  point  and  have  a  boiling  range  of 
90°  to  220°  F.  "Special  naphthas"  includes  all  commercial  hexane  and  cleaning  solvents  conforming  to 
ASTM  Specifications  D1836  and  D  484,  respectively.  Naphthas  to  be  blended  or  marketed  as  motor 
gasoline  or  aviation  gasoline  or  that  are  to  be  used  as  petrochemical  and  synthetic  natural  gas  (SNG) 
feedstocks  are  excluded. 

Steam  (Purchased).  Steam  that  is  purchased  for  use  by  a  refinery  that  was  not  generated  from  within 
the  refinery  complex. 

Still  Gas  (Refinery  Gas).  Any  form  or  mixture  of  gas  produced  in  refineries  by  distillation,  cracking, 
reforming,  and  other  processes.  The  principal  constituents  are  methane,  ethane,  ethylene,  butane, 
butylene,  propane,  propylene,  etc.  Still  gas  is  reported  for  petrochemical  feedstock  use  and  refinery  fuel 
use. 

.  Petrochemical  Feedstock  Use— Includes  all  refinery  streams  which  are  used  by  chemical  or 
rubber  manufacturing  operations  for  further  processing,  less  the  amount  of  such  streams 
returned  to  the  source  refinery.  Finished  petrochemical  products  are  not  included.  For  example, 
polyethylene,  butadiene,  etc.  are  considered  petrochemical  products;  therefore,  only  their 
feedstock  equivalents  are  included. 

•  Fuel  Use— All  other  still  gas. 

Strategic  Petroleum  Reserve  (SPR).  Stocks  (currently,  only  crude  oil)  maintained  by  the  Federal 
Government  for  use  during  periods  of  major  supply  interruption. 

Unfinished  Oils.  Includes  all  oils  requiring  further  processing,  except  those  requiring  only  mechanical 
blending. 

Unfractionated  Stream.  Mixtures  of  unsegregated  natural  gas  plant  liquid  components  excluding 
those  included  in  plant  condensate.  This  product  is  extracted  from  natural  gas. 

Wax.  A  solid  or  semi-solid  material  derived  from  petroleum  distillates  or  residues  by  such  treatments 
as  chilling,  precipitating  with  a  solvent,  or  de-oiling.  It  is  a  light-colored,  more-or-less  translucent 
crystall  ine  mass,  slightly  greasy  to  the  touch,  consisting  of  a  mixture  of  solid  hydrocarbons  in  which  the 
paraffin  series  predominates.  Includes  all  marketable  wax  whether  crude  scale  or  fully  refined.  The 
three  grades  reported  are  microcrystalline,  crystalline— fully  refined,  and  crystalline— other.  The 
conversion  factor  is  280  pounds  per  42-gallon  barrel. 

.  Microcrystalline  Wax— Wax  extracted  from  certain  petroleum  residues  having  a  finer  and  less 
apparent  crystalline  structure  than  paraffin  wax  and  having  the  following  physical  charac- 
teristics: 

Penetration  at  77°  F.  (D-1321)— 60  maximum. 
Viscosity  at  210°  F.  in  Saybolt  Universal  Seconds  (SUS) 
(D-88)— 60  SUS  (10.22  centistokes)  minimum  to  150 
SUS  (31.8  centistokes)  maximum. 
Oil  content  (D-721)— 5  percent  minimum. 

.  Crystalline-Fully  Refined  Wax— A  light-colored  paraffin  wax  having  the  following  charac- 
teristics: 

Viscosity  at  210°  F. 
(D-88)— 59.9  SUS  (10.18  centistokes)  maximum. 

Oil  Content  (D-721)— 0.5  percent  maximum. 

Other  +20  color,  Saybolt  minimum. 

.  Crystalline-Other  Wax— A  paraffin  wax  having  the  following  characteristics: 
Viscosity  at  210°  F.  (D-88)— 59.9  SUS  (10.18  centistokes)  maximum. 
Oil  Content  (D-721)— 0.51  percent  minimum  to  15  percent  maximum. 

Western  Hemisphere.  That  half  of  the  earth  that  includes  North  and  South  America  and  the 
surrounding  waters. 
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Bureau  of  Mines  Petroleum  Refining  Districts  and  PAD 
Districts 


Refining  District 

East  Coast— District  of  Columbia  and  the  States  of  Maine,  New  Hampshire,  Vermont,  Massachusetts, 
Rhode  Island,  Connecticut,  New  Jersey,  Delaware,  Maryland,  Virginia,  North  Carolina,  South 
Carolina,  Georgia,  Florida,  and  the  following  counties  of  the  State  of  New  York:  Cayuga,  Tompkins, 
Chemung  and  all  counties  east  and  north  thereof.  Also  the  following  counties  in  the  State  of 
Pennsylvania:  Bradford,  Sullivan,  Columbia,  Montour,  Northumberland,  Dauphin,  York,  and  all 
counties  east  thereof. 

Appalachian  #1— The  State  of  West  Virginia,  those  parts  of  the  States  of  Pennsylvania  and  New  York 
not  included  in  the  East  Coast  District. 


Appalachian  #2— The  following  counties  of  the  State  of  Ohio:  Erie,  Huron,  Crawford,  Marion, 
Delaware,  Franklin,  Pickaway,  Ross,  Pike,  Scioto,  and  all  counties  east  thereof. 

Indiana— Illinois— Kentucky— The  States  of  Indiana,  Illinois,  Kentucky,  Tennessee,  Michigan,  and 
that  part  of  the  State  of  Ohio  not  included  in  the  Appalachian  District. 

Minnesota— Wisconsin— North  and  South  Dakota— The  States  of  Minnesota,  Wisconsin,  North 
Dakota,  and  South  Dakota. 

Oklahoma— Kansas— Missouri— The  States  of  Oklahoma,  Kansas,  Missouri,  Nebraska,  and  Iowa. 


Texas  Inland— The  State  of  Texas  except  the  Texas  Gulf  Coast  District. 

Texas  Gulf  Coast — The  following  counties  of  the  State  of  Texas:  Newton,  Orange,  Jefferson,  Jasper, 
Tyler,  Hardin,  Liberty,  Chambers,  Polk,  San  Jacinto,  Montgomery,  Harris,  Galveston,  Waller,  Fort 
Bend,  Brazoria,  Wharton,  Matagorda,  Jackson,  Victoria,  Calhoun,  Refugio,  Aransas,  San  Patricio, 
Nueces,  Kleberg,  Kenedy,  Willacy,  and  Cameron. 

Louisiana  Gulf  Coast — The  following  Parishes  of  the  State  of  Louisiana:  Vernon,  Rapides,  Avoyelles, 
Pointe  Coupee,  West  Feliciana,  East  Feliciana,  Saint  Helena,  Tangipahoa,  Washington,  and  all 
Parishes  south  thereof.  Also  the  following  counties  of  the  State  of  Mississippi:  Pearl  River,  Stone, 
George,  Hancock,  Harrison,  and  Jackson.  Also  the  following  counties  of  the  State  of  Alabama:  Mobile 
and  Baldwin. 

North  Louisiana — Arkansas — The  State  of  Arkansas  and  those  parts  of  the  States  of  Louisiana, 
Mississippi,  and  Alabama  not  included  in  the  Louisiana  Gulf  Coast  District. 

New  Mexico — The  State  of  New  Mexico. 


Rocky  Mountain— The  States  of  Montana,  Idaho,  Wyoming,  Utah,  and  Colorado. 


West  Coast— The  States  of  Washington,  Oregon,  California,  Nevada,  Arizona,  Alaska,  and  Hawaii. 
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Bureau  of  Mines  Refining  Districts 


Minnesota- Wisconsin 
North  and  South  Dakota  Indiana-Illinois 
Kentucky 
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Oklahoma- Kansas 
Missouri 

HT\      Arkansas- 
c—  Louisiana 
Inland 


Texas 
Gulf  Coast 


Louisiana 
Gulf  Coast 


East  Coast 


District  Map  Oil  and  Gas  Division  Railroad  Commission  of  Texas 


District  Offices 

1  San  Antonio 

2  San  Antonio 

3  Houston 

4  Corpus  Christi 

5  Kilgore 

6  Kilgore 
7B  Abilene 

7C  San  Angelo 

8  Midland 
8A  Lubbock 

9  Wichita  Falls 
10  Pampa 


Explanatory 
Notes 


Explanatory 
Notes 


Note  1.1  EIA-64:  Natural  Gas  Liquids  Operations  Report 

Background 

The  EIA-64,  "Natural  Gas  Liquids  Operations  Report"  evolved  from  a  survey  designed  and  conducted 
by  the  United  States  Geological  Survey  beginning  in  191 1.  This  form  collects  data  on  the  production  and 
storage  of  natural  gas  plant  liquids  at  natural  gas  processing  plants  and  fractionators. 

Description  of  Survey 
Universe 

The  universe  includes  all  operators  of  facilities  designed  to:  (1)  extract  liquid  hydrocarbons  from 
natural  gas  streams  (natural  gas  processing  plants);  (2)  separate  a  combined  products  liquid 
hydrocarbon  stream  into  its  component  products,  i.e.  propane,  butane,  natural  gasoline,  etc.  (fractiona- 
tors); or  (3)  store  the  liquid  hydrocarbon  output  of  plants  and  fractionators. 

The  mailing  list  is  automated.  It  is  maintained  by  matching  periodically  with  the  LP  Gas  Almanac 
listings  (including  supplements)  and  the  Oil  and  Gas  Journal  Processing  Plant  Survey  listings,  and  by 
making  changes  reported  by  the  respondents. 

Information  Collected 

The  data  are  submitted  monthly  by  facility  and  include  all  products  that  the  company  controls  through 
possession,  regardless  of  ownership.  The  main  items  of  information  collected  by  the  EIA-64  are  shown 
by  the  example  of  the  form  presented  below. 

Collection  Methods 

Completed  reports  are  required  to  be  postmarked  20  days  following  the  last  day  of  the  report  month. 
Follow-up  telephone  calls  are  made  to  nonrespondents  in  order  to  collect  data  before  publication  of  the 
aggregated  data. 

Imputing  Missing  Data 

Imputation  is  performed  only  for  companies  that  submitted  a  report  in  the  previous  month.  For  such 
companies,  previous  monthly  values  are  used  for  current  values.  The  previous  month's  ending  stocks 
value  is  used  for  both  the  current  month's  beginning  stocks  and  the  current  month's  ending  stocks.  The 
value  of  shipments  is  adjusted  to  balance  stock  level,  production,  receipts,  plant  fuel  use,  and  losses.  In 
the  event  that  the  previous  month's  data  were  estimated,  the  respondent  is  contacted  and  requested  to 
submit  estimates,  if  necessary,  to  be  followed  by  a  resubmission  of  actual  data. 

Response  Rates 

The  initial  response  rate  averages  85  percent,  with  a  final  response  averaging  98  percent  as  a  result  of 
telephone  follow-up  procedures. 

Data  Processing 

Upon  receipt,  the  reports  are  reviewed  for  identification  section  omissions,  duplicate  submissions,  and 
identification  information  changes.  The  data  are  then  entered  and  edited.  The  edit  program  includes 
checks  for  invalid  data  entry  codes,  range  checks  for  current-month  to  previous-month  changes 
(absolute  and  relative),  arithmetic  calculation  errors,  line  balancing  errors,  etc.  Telephone  calls  are 
made  to  respondents  to  resolve  questions. 


Note  1.2  EIA-87,  88,  89  and  90:  Joint  Petroleum  Reporting 
System 

Background 

The  Joint  Petroleum  Reporting  System  (JPRS)  comprises  four  surveys:  the  "Refinery  Report"  (EIA- 
87);  the  "Bulk  Terminal  Stocks  Report"  (EIA-88);  the  "Pipeline  Products  Report"  (EIA-89);  and  the 


E-2 


0) 

o 
o 

.*  o  -B 
o  ^  o 
cou52 

L 

— 

:x 

>  o 

o  ot 

11 

•  :•:■: 

a  ■*; 

' 

Q.    O 

<  z 

11 

o  ~ 

n 

V 

o 

\ 

N 

u.  O 

i i 

~c 

O 

:■> 

:  ::::' 

X 

;  •'.].-. 

D 

O 
Q 

c    o    « 
3   ^  « 
0_  u_  O 

5 

: 

:■>< 

O 

■:, 

■ 

1 

> 

QJ 

x: 

o 

-— . 

X 

O 

■;■ 

o 

5 

n 

X 

CD 

U 

•— ' 

::;: 

: 

epon  Type 

on  Number 

Last  Day  ot 
ing  Month) 

nt  Location 

E        c 
X         -5 

75 

0  — 

E     TO 

0 

£ 

X 

CL 

re      z.          r      (o 

r 

sntifica 

rt  Date 
Repc 

e  ot  P 

% 

o 

. 

1- 

> 

any  ld< 
Repo 

ip  Coc 

o 
E 

c 

E 

a 

C 
% 

rx 

S> 

''•X 

d                 N 

E 

CO 

o 
o 

CC 

'" 

< 

CD   *- 

s  "i 

to  "- 

£ 

;* 

0  cnt 

u  ^   C 

2 

'  ';* 

f           LL 

u_ 

i£& 

t/> 

c 

o 

"to 
O 

CM 
•<* 

c 
III 

2 

„_ 

ct 

O 

■ 

<o 

2 

TO 

Ul    CT.C 
3    |    C 

a  5  o 

■o 

CO 

u 

.><£ 

c 

£o5 

t 

E  S 
<3? 

o 
2 

• 

X- 

!; !;" 

c                           O 

33 

BY 
inistratio 

ions  Rep 

S  o 

a 
O 

o 

c 

(A 

8  5° 
»o5 

j5 

X 

US.  Department  of  Ener 
Energy  Information  Adm 

Mail  Station:  BG-086  ForstI 
Washington,  DC  20585 

Natural  Gas  Liquids  Operal 

g>   c 

o 

, 

u 

Q.    ■= 

5  8 
>.  £ 
o 

2 

LL 

TJ 
C 
TO 

C 
CO 
0- 

**     CD  ^ 

co  0 

« 

: 

ix 

3  ® 

(3) 

0 

in 

[0 

a 

rg 

0 

CO 

CT) 

0 

r- 

CM 

m 

IX) 

.■; 

m 

(N 

5  ? 

so 

-   E 

c 

IS 

n 

ro 

pj 

3 

R 

a 

CN 

rj 

■ 

^ 

ro 

ro 

ro 

IT 

;; 

^ 

(N 

m 

T 

:  en 

o 
o 

a. 

■ 

>^j — 

t  = 

rt 

11 

III 

(A 

ID 

1 

O 

E 

u 

c 

its 

TO 

5 
to 

3 
O 

C 

S 

a> 

c 
3 

a 

C 

5 

c 

3 

O 

d" 

D 

C 

3 

I 

a. 

> 

CL 
> 

3 

■• 
O 

CD 

5 

C 
0> 
"O 

C 
O 

U 

c 
a 

1 

c 

n 

fT3 

c 
O 

> 
< 

C 

5 

S 
3 

C 

D 

Q 

09 

a 

* 

IS 

O 

3 

G 
Q. 
/) 

3 
0 
1 
0 

^    O 
0   ~ 

C    CL 

< 

c 
g 

i 

a 
c 

£ 

a> 

c 

s 

0 

O 
d 

« 

c 

at 

c 
3 

5 

j 

1 

0 

CO 

a 

c 
3 

c 

8 

a 

tD 
O 

z 

c 
a 

H 

c 

0 
A 

c 

a 

c 

1 

■O 
O 

X" 

C 

1 

£ 

C 

LL 

£ 

C 
ul 

O 
X 

a 

2 

i 

j 
a 

a 

c 

s 

c 

a 

C 

a 
c 

s 

tT3 

r?   « 

©    0 

>   r_ 

UJ 

CO 

u 

ct 

11 

H 

6kn 

Z 

|K 

=3 

c: 

LO 

n 

■* 

6 

5                   O  CO 

"Crude  Oil  Stocks  Report"  (EI A-90).  This  group  of  forms  collects  data  on  petroleum  refinery  operations 
and  on  storage  of  crude  oil  and  petroleum  products.  The  origins  of  JPRS  lie  in  the  voluntary  petroleum 
reporting  systems  instituted  by  the  Bureau  of  Mines  (BOM)  soon  after  it  was  established  as  a  part  of  the 
Department  of  the  Interior  in  May  1910. 

Description  of  Survey 

Universe 

The  respondent  universe  of  each  JPRS  survey  is  defined  as  follows: 

EIA-87:  All  petroleum  refineries  and  plants  producing  finished  motor  gasoline  through  the 
mechanical  blending  of  liquids  which  are  operated  or  controlled  in  the  50  States,  the  District  of 
Columbia,  Puerto  Rico,  the  Virgin  Islands,  Hawaiian  Foreign  Trade  Zone,  and  Guam. 

EIA-88:  All  bulk  terminal  facilities  in  the  50  States  and  the  District  of  Columbia,  Puerto  Rico,  and  the 
Virgin  Islands  that  (a)  have  total  bulk  storage-capacity  of  50,000  barrels  or  more  and/or  (bj  receive 
petroleum  products  by  tanker,  barge,  or  pipeline  regardless  of  ownership  of  the  material. 

EIA-89:  All  products  pipeline  companies  that  carry  petroleum  products  (including  interstate, 
intrastate  and  intracompany  pipelines)  in  the  50  States  and  the  District  of  Columbia. 

EIA-90:  Crude  oil  pipeline  companies  (gathering  and  trunk  pipeline  companies),  crude  oil  producers, 
terminal  operators,  storers  of  crude  oil,  and  companies  transporting  Alaskan  crude  oil  by  water  (in 
excess  of  1,000  barrels),  regardless  of  ownership  in  the  50  States  and  the  District  of  Columbia. 

The  list  of  respondents  is  kept  current  by  checking  for  new  respondents  in  the  Oil  and  Gas  Journal 
weekly  magazine;  newspaper  articles;  the  Office  of  Resource  Applications  publication  "Trends  in 
Refinery  Capacity  &  Utilization;"  the  Office  of  Refinery  Operations  (ERA)  list  of  U.S.  Refiners;  and  the 
annual  survey  EIA-177  "Capacity  of  Petroleum  Refineries." 

Information  Collected 

The  main  items  of  information  collected  by  EIA-87,  are  shown  by  the  example  presented  below.  The 
EIA-88  and  EIA-89  collect  data  on  petroleum  product  stocks.  The  EIA-90  collects  data  on  crude  oil 
stocks  and  crude  oil  used  directly  as  fuel. 

Collection  Methods 

The  data  for  the  JPRS  surveys  are  collected  on  a  monthly  basis.  Completed  forms  are  required  to  be 
postmarked  by  the  20th  day  following  the  report  month.  Telephone  follow-up  calls  are  made  to 
nonrespondents  in  order  to  collect  data  before  publication  deadline.  An  automated  mailing  list  is 
maintained  and  is  used  to  monitor  receipt  of  the  forms. 

Imputing  Missing  Data 

Imputation  is  performed  only  for  companies  that  submitted  a  report  in  the  previous  month.  For  these 
companies,  the  previous  monthly  values  are  used  for  current  values.  The  previous  month's  ending  stocks 
value  is  used  for  both  the  current  month's  beginning  stocks  and  the  current  month's  ending  stocks.  The 
value  of  shipments  is  adjusted  to  balance  stock  level,  production  receipts,  and  losses.  In  the  event  that 
previous  month's  data  were  estimated,  the  respondent  is  contacted  and  requested  to  submit  estimates  if 
necessary,  to  be  followed  by  a  resubmission  of  actual  data. 

Response  Rates 

As  of  the  filing  deadline,  the  response  rate  of  the  JPRS  respondents  is  over  90  percent.  All  companies 
that  have  not  responded  are  contacted  by  telephone.  Although  data  are  taken  by  telephone  to  expedite 
processing,  a  certified  submission  is  still  required.  Thirty  calendar  days  after  the  report  month,  data  for 
companies  that  still  fail  to  file  the  form  are  estimated  based  on  prior  month's  data.  Names  of  companies 
that  fail  to  file  for  two  consecutive  months  are  forwarded  to  DOE  for  further  noncompliance  action. 
Final  response  rate  is  100  percent. 
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Report  Type 


EIA  Company  Identification  No. 


Report  Period: 


Yr. 


Mo. 


SECTION  6.         REFINERY  STOCKS,  RECEIPTS.  INPUTS   PRODUCTION.  SHIPMENTS  AND  REFINERY  FUEL  USE  AND  LOSSES 

(Thousands  of  Barrels  of  42  Gallons) 
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Note  1.3  EIA-161,  162,  163,  164  and  165:  Weekly  Petroleum 
Reporting  System 

Background 

The  Weekly  Petroleum  Reporting  System  (WPRS)  comprises  five  surveys:  the  "Refinery  Report" 
(EIA-161);  the  "Bulk  Terminal  Stocks  Report"  (EIA-162);  the  "Pipeline  Product  Stock  Report"  (EIA- 
163);  the  "Crude  Oil  Stocks  Report"  (EIA-164);  and  the  "Imports  Report"  (EIA-165). 

The  EIA  weekly  reporting  system  was  designed  to  collect  data  similar  to  those  collected  under  the 
monthly  Joint  Petroleum  Reporting  System(JPRS)  (See  Note  1.2).  In  the  WPRS,  selected  petroleum 
companies  report  weekly  data  to  EIA  on  crude  oil  and  petroleum  product  stocks,  refinery  inputs  and 
production,  and  crude  oil  and  petroleum  product  imports.  On  the  Forms  EIA-161  through  EIA-164, 
companies  report  data  on  a  custody  basis.  On  the  Form  EIA-165,  the  importer  of  record  reports  each 
shipment  entering  the  United  States.  Current  weekly  data  and  the  most  recent  monthly  data  from  the 
JPRS  are  used  to  estimate  the  published  weekly  totals. 


Description  of  Survey 
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Universe 

The  sample  of  companies  that  report  weekly  in  the  WPRS  was  selected  from  the  universe  of  companies 
that  report  monthly  in  either  the  JPRS  system  or  the  ERA-60  system  (for  imports).  All  sampled 
companies  report  data  only  for  facilities  in  the  50  States  and  the  District  of  Columbia. 

The  sampling  frame  for  each  weekly  survey  is  defined  as  follows: 

EIA-161:  Uses  the  EIA-87  universe,  which  includes  all  petroleum  refineries  in  the  United  States  and 
its  territories,  industrial  facilities  that  have  crude  oil  distillation  capacity  and  produce  some  refined 
petroleum  products,  and  bulk  terminals  that  blend  motor  gasoline. 

EIA-162:  Uses  the  EIA-88  universe,  which  includes  all  bulk  terminal  facilities  in  the  Uited  States  and 
its  territories  that  have  total  bulk  storage  capacity  of  50,000  barrels  or  more,  or  that  receive  petroleum 
products  by  tanker,  barge,  or  pipeline. 

EIA-163:  Based  on  the  EIA-89  universe,  which  includes  all  petroleum  product  pipeline  companies  in 
the  United  States  and  its  territories  that  transport  refined  petroleum  products,  including  interstate, 
intrastate  and  intracompany  pipeline  movements.  Pipeline  companies  that  only  transport  natural  gas 
liquids  are  not  included  in  the  EIA-163  frame.  Only  those  pipeline  companies  which  transport  products 
covered  in  the  weekly  survey  are  included. 

EIA-164:  Uses  the  EIA-90  universe,  which  consists  of  all  trunk  pipeline  companies  in  the  United 
States  and  its  territories  which  transport  crude  oil,  all  refining  companies,  all  crude  oil  producers,  all 
terminal  operators,  and  all  storers  of  1,000  barrels  or  more  of  crude  oil. 

EIA-165:  Uses  the  ERA-60  universe,  which  includes  all  importers  of  record  of  crude  oil  and  petroleum 
products  into  the  United  States  and  Puerto  Rico. 

Sampling 

The  sampling  procedure  used  for  the  weekly  system  is  the  cut-off  method.  In  the  cut-off  method, 
companies  are  ranked  from  largest  to  smallest  on  the  basis  of  the  quantities  reported  during  some 
previous  period.  Companies  are  chosen  for  the  sample  beginning  with  the  largest  and  adding  companies 
until  the  total  sample  covers  about  90  percent  of  the  total  for  the  previous  time  period. 

Collection  Methods 

Data  are  collected  by  mail,  mailgram,  telephone,  Telex,  and  Telefax  on  a  weekly  basis.  All  canvassed 
firms  and  terminal  operating  companies  must  file  by  5:00  p.m.  on  the  Monday  following  the  close  of  the 
report  period,  7  a.m.  Friday.  During  the  processing  week,  company  corrections  of  the  prior  week's  data 
are  also  entered. 
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Formula  and  Calculations 

After  the  company  reports  have  been  checked  and  entered  into  the  weekly  data  base,  ratio  estimates  of 
the  weekly  totals  are  calculated  from  the  reported  data. 

First,  the  current  week's  data  for  a  given  product  reported  by  companies  in  that  region  are  summed. 
(Call  this  weekly  sum,  Ws)  Next,  the  most  recent  month's  data  for  the  product  reported  by  those  same 
companies  are  summed.  (Call  this  monthly  sum,  Ms).  Finally,  let  Mt  be  the  sum  of  the  most  recent 
month's  data  for  the  product  as  reported  by  all  companies.  Then,  the  current  week's  ratio  estimate  for 
that  product  for  all  companies  is  given  by. 


Wt  = 


Mt 

Ms 


°  Ws 


This  procedure  is  used  directly  to  estimate  total  weekly  inputs  to  refineries  and  production. 

To  estimate  stocks  of  finished  products,  the  preceding  procedure  is  followed  separately  for  refineries, 
bulk  terminals,  and  pipelines.  Total  estimates  are  formed  by  summing  over  establishment  types. 

Weekly  imports  data  are  highly  variable  on  a  company-by-company  basis  or  a  week-by-week  basis. 
Under  such  conditions,  the  ratio  method  is  known  to  result  in  large  errors.  Hence,  a  number  of  other 
procedures  for  estimating  weekly  imports  were  considered.  The  average  ratio  method  was  selected  for 
estimating  imports  because  it  produces  estimates  that  were  close  to  benchmark  values  computed  from 
monthly  data.  Estimates  are  obtained  using  the  ratio  method,  but  with  each  company  in  turn  omitted 
from  the  sample.  These  estimates  are  then  averaged  to  obtain  the  average  ratio  estimate. 

Imputing  Missing  Data 

The  ratio  method  of  estimation  automatically  imputes  for  nonresponse.  Data  from  companies  that  do  not 
respond  are  excluded  from  both  the  weekly  and  the  monthly  totals  for  the  sampled  companies. 

Response  Rates 

The  response  rate  as  of  the  day  after  the  filing  deadline  is  about  80  percent  for  the  EI  A- 161;  75  percent 
for  the  EIA-162;  95  percent  for  the  EIA-163;  80  percent  for  the  EIA-164;  and  greater  than  95  percent 
for  the  EIA-165.  However,  more  forms  are  received  the  next  day,  bringing  the  final  response  rates  up. 
Late  respondents  are  contacted  by  telephone.  Nearly  all  of  the  major  companies  report  on  time.  The 
nonresponse  rate  for  the  published  estimates  is  usually  between  2  percent  and  5  percent. 
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Note  1.4  EI  A-170:  Tanker  and  Barge  Shipments  of  Crude  Oil 
and  Petroleum  Products  Between  Districts 

Background 

The  EIA-170  survey  collects  data  for  calculation  of  monthly  petroleum  supply  and  disposition  figures 
on  U.S.  and  PAD  District  levels. 

Instrument  and  Design 

This  form  is  designed  to  collect  data  on  total  movements  by  tanker  and  barge  of  crude  oil  and  petroleum 
products  between  PAD  Districts  or  between  PAD  Districts  and  the  Panama  Canal,  by  shipping  State 
and  receiving  State. 

Universe 

The  respondent  universe  of  the  EI  A- 170consists  of  all  known  companies  and  plants  that  have  custody  of 
crude  oil  and  petroleum  products  transported  by  tanker  and  barge  between  PAD  Districts  or  between 
PAD  Districts  and  the  Panama  Canal.  There  are  currently  about  60  respondents. 
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Collection  Methods 

Survey  data  are  collected  by  mail  every  month.  The  filing  deadline  is  the  20th  calendar  day  of  the  month 
following  the  report  period.  The  response  rate  as  of  the  filing  deadline  is  about  98  percent.  Late 
respondents  are  contacted  by  telephone.  All  responses  are  processed  each  month  before  release  of  the 
data  for  publication. 


Note  1.5  ERA-60:  Reports  of  Oil  Imports  into  the  United 
States  and  Puerto  Rico 

Background 

The  "Report  of  Oil  Imports  into  the  United  States  and  Puerto  Rico"  (ERA-60)  survey  was  designed  by 
the  Economic  Regulatory  Administration  (ERA)  of  the  Department  of  Energy  to  collect  data  on  port  of 
entry,  country  of  origin,  destination,  and  quantity  of  imported  crude  oil  and  petroleum  products,  as  well 
as  sulfur  content  and  API  gravity.  All  licensed  importers  and  importers  of  record  are  required  to  report. 
The  "Shipments  of  Refined  Products  from  Puerto  Rico  to  the  United  States"  (P-133-M-0)  survey  was 
designed  to  collect  data  on  imports  to  the  United  States  that  are  not  covered  by  the  ERA-60. 

Universe 

The  monthly  submission  of  Form  ERA-60  and  P-133-M-0  is  required  by  all  licensed  importers  and 
importers  of  record  into  the  United  States  and  Puerto  Rico.  The  respondent  universe  consisted  of 
approximately  750  firms  as  of  June  30,  1981.  The  respondent  universe  for  these  surveys  is  updated 
whenever  an  import  license  is  granted  by  the  Office  of  Oil  Imports  of  the  ERA. 

Collection  Methods 

The  survey  data  are  collected  by  mail  each  month.  It  is  mandatory  for  each  respondent  to  file  the 
ERA-60/P-133-M-O  by  the  15th  working  day  of  the  month  following  the  reporting  period. 
Resubmissions  are  received  frequently  and  are  processed  when  received. 

Response  Rates 

In  December  1980,  the  survey  had  a  response  rate  of  92  percent  by  the  filing  deadline.  The  universe  was 
640  at  that  time.  (Because  this  is  a  dynamic  survey,  the  universe  is  constantly  changing.)  Standard 
followup  of  nonrespondents  is  made  to  insure  that  all  reports  are  received,  since  data  are  not  imputed  for 
nonrespondents.  Response  rate  is  generally  98-99%  by  the  time  the  data  are  first  published.  Revised 
publications  are  not  generated  as  standard  operating  procedure.  The  ERA-60  file  is  never  closed; 
resubmissions  are  constantly  received  and  processed. 


Note  1.6  Census  Import  (IM-145)  and  Export  (EM-522  and 
EM-594)  Tabulations 

The  foreign  trade  statistics  program,  conducted  by  the  Bureau  of  the  Census,  involves  compilation  and 
dissemination  of  a  large  body  of  data  relating  to  the  imports  and  exports  of  the  United  States. 

Import  Statistics 

Coverage 

The  import  statistics  reflect  both  government  and  nongovernment  imports  of  merchandise  from  foreign 
countries  into  the  U.S.  Customs  territory  (includes  the  50  States,  the  District  of  Columbia,  and  Puerto 
Rico),  without  regard  to  whether  or  not  a  commercial  transaction  is  involved.  In  general,  the  statistics 
record  the  physical  movement  of  merchandise  into  the  United  States  from  foreign  countries,  with  the 
exception  of  the  following  types  of  transactions  that  are  excluded  from  the  statistics: 
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1.  Merchandise  shipped  in  transit  through  the  United  States,  when  documented  with  Customs  as  an 
intransit  movement. 

2  Shipments  between  the  United  States  and  Puerto  Rico,  the  Virgin  Islands,  Guam,  American  Samoa, 
and  other  U.S.  possessions;  shipments  between  any  of  these  outlying  areas;  and  imports  into  U.S. 
possessions  from  foreign  countries. 

3.  U.S.  merchandise  returned  by  U.S.  Armed  Forces  for  their  own  use. 
Source  of  Import  Information 

The  official  U.S.  import  statistics  are  compiled  by  the  Bureau  of  the  Census  from  copies  of  the  import 
entry  and  warehouse  withdrawal  forms  that  importers  are  required  by  law  to  file  with  Customs  officials 
(Customs  Forms  7501-  7505). 

Imported  petroleum  is  reported  as  "Imports  for  Consumption."  Imports  for  consumption  are  a 
combination  of  entries  for  immediate  consumption  and  withdrawals  from  warehouses  for  consumption. 
With  certain  exceptions  as  indicated  above,  these  data  generally  reflect  the  total  of  commodities  entered 
into  U.S.  consumption  channels. 

Country  and  Area  of  Origin 

The  country  reported  in  the  statistics  as  the  country  of  origin  is  defined  as  the  country  where  the 
merchandise  was  grown,  mined,  or  manufactured.  In  instances  where  the  country  of  origin  cannot  be 
determined,  the  transactions  are  credited  to  the  country  of  shipment. 


Export  Statistics 
Coverage 

The  export  statistics  reflect  both  government  and  nongovernment  exports  of  domestic  and  foreign 
merchandise  from  the  U.S.  Customs  territory  (includes  the  50  States,  the  District  of  Columbia,  and 
Puerto  Rico)  to  foreign  countries,  without  regard  to  whether  or  not  the  exportation  involves  a 
commercial  transaction.  In  general,  the  statistics  record  the  physical  movement  of  merchandise  out  of 
the  United  States  to  foreign  countries,  with  the  exception  of  the  following  types  of  transactions: 

1  Shipments  between  the  United  States  and  Puerto  Rico,  the  Virgin  Islands,  Guam,  American  Samoa, 
and  other  U.S.  possessions;  between  any  of  these  outlying  areas;  and  shipments  from  U.S.  Possessions  to 
foreign  countries. 

2.  Merchandise  shipped  in  transit  through  the  United  States  from  one  foreign  country  to  another,  when 
documented  as  such  with  U.S.  Customs. 

3.  Bunker  fuels  and  other  supplies  and  equipment  for  use  on  departing  vessels,  planes,  or  other  carriers 
engaged  in  foreign  trade. 

Source  of  Export  Information 

The  official  U.S.  export  statistics  are  compiled  by  the  Bureau  of  the  Census  primarily  from  copies  of 
Shipper's  Export  Declarations.  Shipper's  Export  Declarations  are  required  to  be  filed  with  Customs 
officials  except  when  qualified  exporters  have  been  authorized  to  submit  data  in  the  form  of  magnetic 
tape,  punched  cards,  or  monthly  Shipper's  Summary  Export  Declarations  directly  to  the  Bureau  of  the 
Census. 

Country  and  Area  of  Destination 

The  country  of  destination  is  defined  as  the  country  of  ultimate  destination  or  the  country  where  the 
goods  are  to  be  consumed,  further  processed,  or  manufactured,  as  known  to  the  shipper  at  the  time  of 
exportation.  If  the  shipper  does  not  know  the  country  of  ultimate  destination,  the  shipment  is  credited  to 
the  last  country  to  which  the  shipper  knows  that  the  merchandise  will  be  shipped  in  the  same  form  as  it 
was  when  exported. 
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Note  2  Estimation 

The  geographic  coverage  of  all  estimates  is  the  50  United  States  and  the  District  of  Columbia,  including 
adjacent  areas  of  the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Note  2.1  Supply 

The  components  of  petroleum  supply  are  field  production,  refinery  production,  imports,  stock  with- 
drawal or  addition,  crude  oil  used  directly,  and  losses. 

Field  Production  is  the  sum  of  crude  oil  (including  lease  condensate)  production,  natural  gas 
processing  plant  production,  and  new  supply  (field  production)  of  other  liquids  used  by  refineries. 

Crude  oil  production  is  estimated  based  on  data  received  from  State  conservation  and  revenue 
agencies.  Reports  of  crude  oil  production  from  each  of  the  31  producing  States  are  not  received  until 
several  months  after  the  other  components  of  petroleum  supply  described  in  Explanatory  Note  2.1 
are  available  for  publication.  For  an  explanation  of  the  crude  oil  estimation  procedure  used  until  the 
State  reports  are  complete,  see  Explanatory  Note  2.2. 

Field  production  of  natural  gas  plant  liquids  (NGPL),  including  finished  petroleum  products,  is 
reported  monthly  on  survey  Form  EIA-64,  "Natural  Gas  Liquids  Operation  Report."  Negative 
production  will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the 
amount  of  that  same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product 
during  the  same  month.  For  survey  description  and  other  detail,  see  Explanatory  Note  1.1. 

Field  production  of  natural  gas  plant  liquids  (NGPL),  including  finished  petroleum  products,  is 
reported  monthly  on  survey  Form  EIA-64,  "Natural  Gas  Liquids  Operations  Report."  Negative 
production  will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the 
amount  of  that  same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product 
during  the  same  month.  For  survey  description  and  other  detail,  see  Explanatory  Note  1.1. 

Refinery  Production  of  LRGs,  ethane,  and  finished  petroleum  products  is  reported  monthly  on 
survey  Form  EIA-87,  "Refinery  Report."  Published  production  of  these  products  equals  refinery 
production  minus  refinery  input.  Refinery  production  of  unfinished  oils  and  of  motor  and  aviation 
gasoline  blending  components  appears  on  a  net  basis  under  refinery  input.  Negative  production 
will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the  amount  of  that 
same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product  during  the  same 
month. 

Refinery  production  is  also  reported  weekly  on  survey  Form  EIA-161,  "Refinery  Report."  See 
Explanatory  Notes  1.2  and  1.3  for  survey  descriptions  and  other  detail.  It  should  also  be  noted  that 
refineries  do  not  report  production  of  crude  oil,  natural  gasoline,  isopentane,  unfractionated 
stream,  plant  condensate,  or  other  hydrocarbons  and  alcohol. 

Imports  of  crude  oil  and  petroleum  products  are  reported  monthly  on  Form  ERA-60,  "Report  of 
Oil  Imports  into  the  United  States  and  Puerto  Rico,"  and  Form  P-133-M-0,  "Shipments  of  Refined 
Products  (including  unfinished  oils)  from  Puerto  Rico  to  the  United  States."  In  addition,  the  Census 
Bureau  Tabulation  IM-145  summarizes  import  data  from  Customs  import  declarations  reported 
on  Customs  Forms  7501  and  7505.  The  most  prominent  difference  between  the  EIA  and  Census 
systems  appears  in  imports  of  liquefied  petroleum  gases  (LPG),  where  Census  data  show  a  much 
higher  level  of  imports  than  Energy  Information  Administration  data.  This  occurs  because  the 
ERA-60  respondent  frame  was  built  by  monitoring  importers  of  licensed  products  and  because 
LPGs  are  not  licensed  products.  Therefore,  respondents  that  only  import  LPGs  have  not  been 
identified,  and  do  not  report  these  imports  to  the  Department  of  Energy.  Since  these  importers  are 
required  to  file  form  7501  with  the  U.S.  Customs  Service,  EIA  obtains  data  on  imports  of  LPGs  from 
Census  Tabulation  IM-145.  Additional  data  taken  from  the  IM-145  are  relatively  small  quantities 
of  naphtha  and  kerosene-type  jet  fuels,  distillate  fuel  oils,  and  residual  fuel  oils  withdrawn  from 
bonded  storage  for  use  in  international  trade  and  for  military  offshore  use.  Even  though  these 
duty-free  fuels  are  stored  on  United  States  shores,  they  did  not  enter  the  United  States  for  domestic 
consumption  and  therefore  are  not  included  in  the  ERA-60  reporting  system. 
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Imports  are  also  reported  weekly  on  survey  Form  EI A-165,  "Imports  Report."  See  Explanatory 
Notes  1.3.  1.5,  and  1.6  for  survey  descriptions  and  other  detail. 

Stock  Withdrawal  (+)  or  Addition  (-)  is  calculated  by  subtracting  stocks  at  the  end  of  the  month 
from  stocks  at  the  beginningof  the  month.  (Note:Thebeginningstocksof  one  month  are  equal  to  the 
ending  stocks  of  the  previous  month.)  A  positive  result  (+)  would  represent  a  w.thdrawal  from  stocks 
and  an  increase  in  petroleum  supplies  distributed  for  domestic  consumpt.on.  A  negative  result  (-) 
would  represent  a  buildup  of  stocks  and  reduce  petroleum  supplies  distributed  for  domestic 
consumption.  For  survey  forms  used  to  make  stock  withdrawal  or  addition  calculations  see 
Explanatory  Note  2.4. 

Unaccounted-for  Crude  Oil  is  a  balancing  item  that  represents  the  difference  between  crude  oil 
supply  and  disposition.  Crude  oil  supply  is  the  sum  of  field  production,  imports  and  stock  with- 
drawal or  addition,  less  crude  used  directly  and  losses.  Crude  oil  disposition  is  the  sum  of  exports 
and  refinery  input. 

Unaccounted-for  crude  oil  is  calculated  by  subtracting  crude  oil  supplies  from  crude  oil  disposition. 
A  negative  result  indicates  that  refiners  and  exporters  reported  use  of  more  crude  oil  than  was 
reported  to  have  been  available  to  them.  (This  occurs,  for  example,  when  imports  are  undercounted 
due  to  late  reporting  or  other  problems.)  A  negative  result  would  indicate  that  more  crude  oil  was 
reported  to  have  been  supplied  to  refiners  and  exporters  than  they  reported  used.  This  calculation  is 
performed  for  crude  oil  to  ensure  that  product  supplied  for  crude  oil  is  always  zero. 

Crude  Oil  Used  Directly  and  Losses  is  the  sum  of  crude  oil  losses  at  refineries,  crude  oil  burned  at 
refineries  and  crude  oil  burned  on  leases.  Crude  oil  losses  and  consumption  at  refineries  are 
reported  on  Form  EIA-87,  "Refinery  Report."  Crude  oil  burned  on  leases  is  reported  on  Form 
EIA-90  "Crude  Oil  Stocks  Report."  Crude  oil  burned  on  leases  is  divided  into  two  categories:  crude 
burned  as  residual  fuel  oil  and  crude  burned  as  distillate  fuel  oil.  Crude  burned  on  leases  appears  as 
a  negative  supply  to  crude  oil  (a  reduction  in  crude  oil  supplies)  and  as  a  positive  supply  to  residual 
and  distillate  fuel  oil  (an  increase  to  these  supplies). 


Note  2.2:  Domestic  Crude  Oil  Production 

Data  for  the  Crude  Oil  Production  System  (COPS)  are  reported  to  the  Department  of  Energy  by  each  of 
the  individual  State  conservation  agencies,  which  collect  crude  oil  production  values  for  tax  purposes.  In 
addition  the  U.S.  Geological  Survey  reports  the  volume  of  crude  oil  that  is  produced  offshore  in 
Federally-owned  waters.  With  the  exception  of  six  State  conservation  agencies,  all  of  these  reports  are 
received  monthly.  After  each  calendar  year,  these  monthly  numbers  are  updated  using  the  annual 
reports  from  the  State  conservaton  agencies  and  the  U.S.  Geological  Survey.  The  six  States  that  do  not 
report  monthly  values  are  Indiana,  New  York,  Ohio,  Pennsylvania,  West  Virginia  and  Wyoming 
Monthly  values  are  estimated  for  these  States  using  the  individual  linear  trends  of  their  historical 
annual  crude  oil  production  values. 

There  is  a  time  lag  of  approximately  3  to  4  months  between  the  end  of  the  reporting  month  and  the  time 
when  the  actual  values  are  available  for  this  publication.  In  order  to  provide  more  timely  crude  oi 
production  estimates,  the  Department  of  Energy  has  established  a  series  of  statistical  models  that 
forecast  the  volume  of  crude  oil  production  based  on  the  historical  production  patterns.  The  models  use 
Auto  Regressive  Integrated  Moving  Average  (ARIMA)  to  analyze  series  of  monthly  crude  oil 
production  values  collected  over  several  years. 

In  order  to  provide  detailed  crude  oil  production  information  on  both  the  PAD  District  level  and  for  the 
major  producing  States,  the  total  United  States  crude  oil  production  volume  was  separated  into  nine 
distinct  groupings.  The  nine  different  time  series  are  the  monthly  reported  crude  od  production 
volumes  for:  (1)  all  the  States  in  PAD  District  1;  (2)  all  the  states  in  PAD  District  2;  (3 Texas;  , 4) 
Louisiana;  (5)  the  States  in  PAD  District  3  excluding  Texas  and  Louisiana;  (6)  all  the  States  in  PAD 
District  4-  (7)  Alaska;  (8)  California;  and  (9)  the  States  in  PAD  District  5  excluding  Alaska  and 
California  Monthly  data  collected  beginning  in  January  1973  are  used  for  each  of  these  time  series. 
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A  separate  ARIMA  model  is  identified  for  each  time  series.  New  model  parameters  are  estimated 
monthly  for  each  of  these  nine  updated  time  series.  Then,  these  ARIMA  models  are  used  to  forecast 
crude  oil  production  volumes  for  the  month  of  interest.  These  values  are  then  aggregated  into  PAD 
District  and  national  totals.  The  forecasts  made  during  1981  had  an  average  error  of  less  than  0.6 
percent  compared  to  the  monthly  crude  oil  production  volumes  eventually  reported  by  the  States. 

Note  2.3  Disposition 

The  components  of  petroleum  disposition  are  refinery  input,  exports,  and  products  supplied  for 
domestic  consumption. 


Refinery  Inputs  of  crude  oil,  NGPL  and  other  liquids  are  reported  monthly  on  survey  Form 
EIA-87,  "Refinery  Report."  Published  inputs  of  unfinished  oils,  and  motor  and  aviation  gasoline 
blending  components,  equal  refinery  input  minus  refinery  output.  Refinery  inputs  of  finished 
petroleum  products  are  reported  on  a  net  basis  under  refinery  production.  Refinery  inputs  are  also 
reported  weekly  on  survey  Form  EIA-161,  "Refinery  Report."  See  Explanatory  Notes  1.2  and  1.3 
for  survey  description  and  other  details. 

Exports  of  crude  oil  and  petroleum  products  are  compiled  from  Census  Bureau  tabulations  EM522 
and  EM594.  Exports  include  crude  oil  shipments  to  Puerto  Rico,  the  Virgin  Islands,  and  the 
Hawaiian  Foreign  Trade  Zone,  which  are  obtained  from  refinery  receipts  reported  on  Form 
EIA-87. 


Product  supplied  for  each  product  is  calculated  by  summing  field  production  plus  refinery 
production,  plus  imports,  plus  stock  withdrawal  or  minus  stock  addition,  plus  crude  oil  used 
directly  and  losses  (plus  net  receipts  when  calculated  on  a  PAD  District  basis),  minus  refinery 
input,  minus  exports.  This  formula  ensures  that  total  disposition  equals  total  supply.  Products 
supplied  indicates  those  quantities  of  petroleum  products  supplied  for  domestic  consumption. 
Occasionally,  the  result  for  a  product  is  negative  when  total  disposition  of  that  product  exceeds  total 
supply.  Negative  product  supplied  may  occur  for  a  number  of  reasons:  (1)  product  reclassification 
has  not  been  reported,  (2)  misreporting  or  delayed  reporting  of  data,  and  (3)  for  calculations  on  a 
PAD  District  basis,  incomplete  coverage  of  interdistrict  movements  data  compiled  to  calculate  net 
receipts. 


Note  2.4  Stocks 

Primary  stocks  of  crude  oil  are  the  sum  of  ending  stocks  reported  monthly  on  Form  EIA-87,  "Refinery 
Report,"  and  Form  EIA-90,  "Crude  Oil  Stocks  Report."  Crude  oil  held  in  the  Strategic  Petroleum 
Reserve  is  included  unless  otherwise  noted.  Alaskan  crude  oil  in  transit  is  also  included.  Stocks  of  crude 
oil  are  also  reported  weekly  on  Form  161,  "Refinery  Report,"  and  Form  EIA-164,  "Crude  Oil  Stocks 
Report."  Primary  stocks  of  petroleum  products  are  summed  from  data  reported  on  the  Form  EIA-64, 
"Natural  Gas  Liquids  Operations  Report,"  Form  EIA-87,  "Refinery  Report,"  Form  EIA-88,  "Bulk 
Terminal  Stocks  Report,"  and  Form  EIA-89,  "Pipeline  Products  Stocks  Report."  Primary  stocks  of 
petroleum  products  do  not  include  secondary  stocks  held  by  dealers  and  jobbers,  or  stocks  held  by 
consumers.  Petroleum  product  stocks  are  also  reported  weekly  on  Form  EIA-161,  "Refinery  Report," 
Form  EIA-162,  "Bulk  Terminal  Stocks  Report,"  and  Form  EIA-163,  "Pipeline  Products  Stocks 
Report."  For  survey  descriptions  and  other  details  see  Explanatory  Notes  1.1.,  1.2,  and  1.3. 


Note  2.5  Average  Stock  Levels 

The  graphs  displaying  monthly  stock  levels  of  petroleum  products,  crude  oil,  motor  gasoline,  distillate 
fuel  oil,  residual  fuel  oil,  liquified  petroleum  gases  and  ethane,  and  other  products  provide  the  user  with 
recent  data  as  well  as  a  summary  of  data  from  the  most  recent  3  year  period  from  January  through 
December  or  from  July  through  June.  This  summary  takes  the  form  of  an  "average  range"  that  includes 
seasonal  variation  determined  from  a  longer  time  period.  The  average  range  represents  the  historical 
pattern;  it  is  not  a  forecast. 
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These  curves  are  updated  every  6  months  effective  January  I  or  July  1  by  basing  the  "average  rangi 

a  more  recent  time  period.  At  that  time,  each  3-year  data  series  will  be  adjusted  by  dropping  the  first  6 

months  and  including:  the  most  recent  6  months. 

For  each  data  series,  the  monthly  seasonal  factors  were  estimated  by  means  of  a  seasonal  adjustment 
technique  developed  at  the  Bureau  of  Census  (Census  X-ll).  The  seasonal  factors  were  assumed  to  be 
stable  (i.e.,  unchanging  from  year  to  year)  and  additive  (i.e.,  the  series  is  deseasonalized  by  subtracting 
the  seasonal  factor  for  the  appropriate  month  from  the  reported  stock  levels).  The  intent  of 
deseasonalization  is  to  remove  only  seasonal  variation  from  the  data.  Thus,  a  deseasonalized  series 
would  contain  the  same  trends  and  irregularities  as  the  original  data.  For  crude  oil  stocks,  the  derived 
seasonal  factors  were  very  small  relative  to  crude  oil  stock  levels.  Therefore,  the  seasonal  factors  for 
crude  oil  stock  levels  were  set  to  zero.  The  seasonal  factors  for  total  petroleum  (crude  and  products), 
distillate  fuel  oil,  residual  fuel  oil,  liquefied  petroleum  gases  and  ethane,  and  other  products  were 
derived  using  monthly  data  from  1974-1980.  For  motor  gasoline,  the  seasonal  factors  were  based  on 
monthly  data  from  1975,  1976,  1978, 1979  and  1980.  In  1977,  there  was  virtually  no  seasonal  behavior  in 
motor  gasoline  stocks.  Monthly  stock  levels  stayed  at  the  same  high  level  for  the  entire  year.  In  addition, 
the  seasonal  patterns  in  1973  and  1974  appeared  to  be  different  from  those  in  recent  years.  It  was 
therefore  assumed  that  the  seasonal  patterns  in  1973,  1974,  and  1977  were  not  representative  of  the 
recent  past,  and  these  years  were  not  used  in  the  determination  of  seasonal  patterns  for  motor  gasoline 
stocks.  Because  of  these  differences  in  the  year-to-year  seasonal  fluctuation  of  motor  gasoline,  the 
evidence  for  the  illustrated  seasonal  patterns  for  total  petroleum  (crude  and  products),  crude  oil, 
distillate  fuel  oil,  residual  fuel  oil,  liquefied  petroleum  gases  and  ethane,  and  other  products  is  stronger 
than  is  the  evidence  for  the  illustrated  seasonal  patterns  for  motor  gasoline. 

In  some  cases,  these  seasonal  patterns  do  not  show  a  smooth  transition  from  month  to  month.  For 
example,  the  June  factor  for  residual  fuel  oil  is  slightly  less  than  the  May  and  July  values,  making  a 
bump  in  the  curve.  As  there  is  little  difference  in  the  magnitude  of  these  seasonal  factors,  it  is  possible 
that  this  variation  is  due  to  the  small  number  of  observations  (7  years)  and  the  data  variability. 

After  seasonal  factors  are  derived,  the  most  recent  3  year  period  (from  January  through  December  or 
from  July  through  June)  is  deseasonalized.  The  average  of  the  deseasonalized  36-month  series 
determines  the  midpoint  of  the  deseasonalized  average  band.  The  standard  error  of  the  deseasonalized 
36  months  is  calculated  adjusting  for  extreme  data  points.  The  width  of  the  "average  range"  is  twice  this 
standard  error. 

The  upper  curve  of  the  "average  range"  is  defined  as  the  average  plus  the  seasonal  factors  plus  the 
standard  error.  The  lower  curve  is  defined  as  the  average  plus  the  seasonal  factors  minus  the  standard 
error. 


Note  2.6  Movements 

Movements  of  crude  oil  between  PAD  Districts  are  reported  on  Form  EIA-170,  "Tanker  and  Barge 
Report."  Petroleum  product  movements  are  reported  on  Forms  EIA-170  and  EIA-89,  "Pipeline 
Products  Report."  Net  receipts  are  calculated  by  summing  total  movements  into  and  total  movements 
from  each  PAD  District  by  pipelines,  tankers,  and  barges,  and  subtracting  for  the  difference. 
Movements  of  crude  oil  by  pipeline  are  not  reported.  For  survey  descriptions  and  other  detail,  see 
Explanatory  Notes  1.2  and  1.4. 


Note  2.7  Preliminary  Monthly  Statistics 

Data  from  the  Weekly  Petroleum  Reporting  System  (Forms  EIA-161, 162, 163, 164  and  165)  are  used  to 
estimate  the  most  recent  monthly  values  for  the  historical  statistics.  Since  some  of  the  weekly  reporting 
periods  overlap  2  adjacent  months,  it  is  necessary  to  use  weighting  factors  in  the  calculation  of  the 
monthly  values. 

To  calculate  monthly  estimates  of  crude  oil  and  petroleum  product  imports,  crude  oil  input  to  refineries, 
and  production  of  petroleum  products  for  a  specific  month,  the  weekly  estimates  are  weighted  by  the 
number  of  days  of  that  month  included  in  each  week,  then  summed. 
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End-of-month  stock  levels  of  crude  oil  and  the  major  products  (motor  gasoline,  distillate  fuel  and 
residual  fuel)  are  calculated  in  a  similar  manner,  but  use  only  the  two  weekly  reporting  periods  that 
cover  the  end-of-week  stocks  before  and  after  the  end  of  the  month.  The  end-of-month  stock  level  is 
calculated  by  first  calculating  the  stock  change  between  the  2  weeks.  The  daily  stock  change  between 
the  two  end-of-week  stock  levels  is  then  calculated.  This  number  is  multiplied  by  the  weighting  factor  of 
earlier  of  the  2  weeks  (the  week  that  covers  the  last  day  of  the  month  of  interest).  This  change  is  added  to 
the  earlier  of  the  two  end-of-week  stock  levels  to  estimate  the  end-of-month  stock  level. 

Preliminary  monthly  estimates  of  domestic  crude  oil  production  are  calculated  as  described  in 
Explanatory  Note  2.2. 

Note  3  Accuracy  of  Petroleum  Supply  Data 

Early  in  1981,  the  Energy  Information  Administration  completed  an  assessment  of  the  accuracy  of 
principal  petroleum  supply  data  series.  'This  assessment  concentrated  on  two  methods  of  analysis: 

•Comparisons  between  EIA's  final  annual  estimates  published  in  the  Petroleum  Statement  Annual 
(PSA)  and  annual  estimates  from  independent  sources. 

•Comparisons  between  EIA's  final  monthly  estimates  published  in  the  PSA  and  EIA's  earlier  estimates 
published  in  the  Monthly  Petroleum  Statistics  Report  and  the  Petroleum  Statement,  Monthly  (predecessor 
of  the  Monthly  Petroleum  Statement). 

Selected  excerpts  from  these  comparisons  are  presented  below. 

Comparisons  of  Annual  Estimates 

All  of  the  systems  that  provide  data  for  the  Petroleum  Supply  Monthly,  except  for  the  weekly  systems, 
try  to  collect  data  from  the  entire  universe  of  their  potential  respondents.  They  do  not  sample,  and  have 
no  sampling  errors.  Inaccuracies  in  the  data  still  occur  because  of  problems  such  as  incomplete  lists  of 
respondents,  errors  in  the  responses,  and  conceptual  errors  in  the  design  of  the  data  systems.  Such 
inaccuracies  are  hard  to  identify  and  even  harder  to  quantify.  Some  understanding  of  the  overall 
accuracy  of  the  estimates  can  be  achieved  by  comparing  estimates  derived  from  independent  sources  of 
data,  as  shown  in  the  following  tables.  Close  agreements  among  annual  estimates  from  several 
independent  sources  support  the  conclusion  that  the  estimates  are  accurate,  and  accuracy  in  the  annual 
estimates  implies  accuracy  in  the  monthly  estimates  that  comprise  the  annual  estimates. 

Crude  Oil  Production 

Comparisons  among  independent  estimates  of  annual  crude  oil  and  lease  condensate  production  lead  to 
the  conclusion  that  the  PSA  estimates  are  probably  accurate  to  within  1  percent. 

Crude  Oil  Imports 

Comparisons  among  independent  estimates  of  annual  crude  oil  imports  lead  to  the  conclusion  that  the 
PSA  estimates  are  probably  accurate  to  within  1  percent.  This  conclusion  is  supported  by  a  study  of  EIA 
and  Customs/Census  import  data  performed  for  EIA.2 

Motor  Gasoline  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  motor  gasoline  supplied  for 
domestic  use  show  that  differences  in  the  estimates  grew  between  1977  and  1979.  By  1979,  the  EIA 
estimate  of  sales  by  refiners  and  the  Environmental  Protection  Agency's  estimate  of  production  had 
grown  about  5-7  percent  larger  than  the  comparable  PSA,  Lundberg,  and  American  Petroleum 
Institute  (API)  estimates.  Research  conducted  by  EIA  in  1979  and  19803  confirmed  that  the  lower 


1  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration,  DOE/EIA-0292, 

June  1981. 

2Maxima  Corporation,  Petroleum  Imports  Reporting  Systems,  Preliminary  Draft,  (Silver  Spring,  Maryland: 

February  1980).  Prepared  for  the  Office  of  Energy  Information  Validation,  Energy  Information  Administration, 

U.S.  Department  of  Energy,  Washington,  D.C. 

3Office  of  Energy  Information  Validation,  Energy  Information  Administration,  U.S.  Department  of  Energy,  An 

Evaluation  of  Published  EIA  Gasoline  Supply  Estimates  (Washington,  D.C:  April  1980). 
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estimates  were  inaccurate,  and  identified  changes  in  the  petroleum  industry  that  had  an  adverse  effect 
on  the  PSA  estimate.  During  1980,  EIA  developed  and  tested  improved  procedures  for  collecting 
petroleum  supply  data,  and  implemented  them  in  January  1981.  (See  Explanatory  Note  4.) 


Distillate  Fuel  Oil  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  distillate  fuel  oil  supplied  for 
domestic  use  lead  to  the  conclusion  that  the  PSA  estimates  are  probably  accurate  to  within  1  to  2 
percent. 

Residual  Fuel  Oil  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  residual  fuel  oil  supplied  for 
domestic  use  seem  to  show  sizable  and  consistent  differences  between  the  EIA  estimates  of  sales  by 
refiners  and  the  PSA  and  API  estimates.  When  imports  of  residual  fuel  oil  by  nonrefiners  are  added  to 
the  refiner  sales,  however,  the  difference  between  refiner  sales  and  the  PSA  estimates  are  narrowed  to 
within  1  percent.  The  comparisons  therefore  lead  to  the  conclusion  that  the  PSA  estimates  are  probably 
accurate  to  within  1  to  2  percent. 


Comparison  of  Estimates  of  the  Volume 
1977-1979 


of  Crude  Oil  and  Lease  Condensate  Production, 


Estimated  Volume  of       Comparative  Estimate  as  a 
Production  in  Millions  of  Percent 

42-U.S.  Gallon  Barrels3  of  the  PSA  Estimate 


EIA  Estimate  from  Petroleum  Statement 
Annual  b 

Comparative  Estimates 

American  Petroleum  Institute  Estimate 
from  API  Monthly  Statistical  Report0 

Census  Estimate  from  the  Annual  Survey 
of  OilandGasd 

Oil  and  Gas  Journal  Estimates0  of  Total 
Production  derived  from  Monthly  Data 

EIA  Estimate  from  Annual  Survey  of  Oil 
and  Gas  Reserves  (EIA-23)f 


1979 

1978 

1977 

1979 

1978 

1977 

3,121 

3,178 

3,009 

/// 

/// 

/// 

3,130  3,214  3,021  100.3%  101.1%  100.4% 

-  3,148  3,016  99.1%  100.2% 

3,168  3,165  3,005  101.5%  99.6%  99.9% 

3,102  3,144  3,001  99.4%  98.9%  99.7% 


///  =  Not  applicable 
—  =  Not  available 


aVolumes  are  rounded  to  the  nearest  million  barrels. 

bFrom  Table  6  in  EIA's  Petroleum  Statement  Annual,  1977,  1978,  1979. 

cFrom  issues  of  the  American  Petroleum  Institute's  Monthly  Statistical  Report.  The  annual  values  were  obtained  by 
summing  the  monthly  values  for  each  of  the  twelve-month  periods. 

dFrom  Table  1,  p.2  of  the  Bureau  of  Census'  Annual  Survey  of  Oil  and  Gas,  1978. 

eFrom  issues  of  the  Oil  and  Gas  Journal.  Monthly  estimates  are  in  thousands  of  barrels  per  day.  They  are  converted  to 
millions  of  barrels  by  dividing  by  1,000  and  multiplying  by  the  number  of  days  in  the  reporting  period. 

fFrom  EIA's  U.S.  Crude  Oil  and  Natural  Gas  Reserves  1979  Annual  Report  (Table  19,  p.  33),  1978  Annual  Report 
(Table  16,  p.  20),  and  1977  Annual  Report  (Table  22,  p.36). 

Geographic  coverage:  the  50  United  States  and  District  of  Columbia  with  adjacent  areas  of  the  Outer  Continental 

shelf. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 

DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Crude  Oil  Imports,  1977-1979 


EIA  Estimate  of  Receipts  at  Ports  of 
Entry  (ERA-60)  from  Petroleum 
Statement,  Annual13 

Comparative  Estimates 

American  Petroleum  Institute  Estimate 
of  Receipts  as  Reported  by  Refiners0 

Customs/Census  Estimate  of  Receipts  at 
Ports  of  Entry  (Customs  Forms  7501  and 
7502)d 

EIA  Estimate  of  Inputs  of  Foreign  Crude 
at  Refineries  (ETA-87)e 


Volume  of  Millions  of 
42-U.S.  Gallon  Barrels3 


1979 


2,415 
2,364 


1978 


2,346         2,323 


2,338 
2,334 


1977 


2,380         2,320         2,414 


2,360 

2,431 

2,431 


Comparative  Estimates  as 

a  Percent 
of  the  Primary  Estimate 


1979 


/// 


101.5% 
99.3% 


1978 


/// 


98.6%      100.1% 


100.8% 
100.6% 


1977 

/// 

97.8% 

100.7% 

100.7% 


///  =  Not  applicable 

aVolumes  are  rounded  to  the  nearest  million  barrels. 

bFrom  Table  1  in  EIA's  Petroleum  Statement  Annual  1977,  1978,  1979.  This  table  also  includes  imports  for  the 
Strategic  Petroleum  Reserve  (SPR)  which  were  7.5  million  in  1977,  58.8  million  in  1978,  and  24.4  million  in  1979. 

cEstimate  equals  the  sum  of  the  annual  estimate  of  imports  derived  from  API's  Monthly  Statistics  Report  (which 
excludes  imports  for  SPR),  and  the  EIA  estimates  for  imports  for  the  SPR  which  are  listed  in  footnote  b  above.  The 
annual  estimates  from  API  data  are  equal  to  the  sum  of  the  API  monthly  estimates  weighted  by  the  number  of  days  in 
each  month. 

dData  on  imports  to  Puerto  Rico  which  are  included  in  the  source  for  these  estimates  have  been  excluded  from  these 
estimates  in  keeping  with  the  geographic  coverage  of  the  table.  Data  are  from  computer  printouts  of  the  Bureau  of 
Census  Report  IM-245-X  dated  April  3,  1980  (1977  and  1978  data)  and  December  19,  1980  (1979  data). 

eEstimate  equals  refinery  inputs  of  foreign  crude  plus  (minus)  stock  increases  (decreases)  of  foreign  crude.  The  data 
for  the  computation  are  published  in  EIA's  Petroleum  Statement,  Annuals.  The  stock  changes  (all  increases)  are 
derived  from  data  on  stocks  of  crude  oil  at  refineries,  bulk  terminals,  and  pipelines  as  reported  on  Form  EIA-90,  plus 
the  increase  in  the  SPR.  This  estimate  excludes  crude  oil  imported  and  not  used  as  refinery  input. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Motor  Gasoline  Supplied  for  Domestic  Use, 
1977-1979 

Volume  in  Millions  of  Volume  Supplied  as  a 

42-U.S.  Gallon  Barrels"     Percent  of  the  PSA  Estimate 
1978  1977  1979       ^1978  1977 


EIA  Estimate  from  Petroleum  Statement, 

.  [nnucdb 

Comparative  Estimates 

EIA  Estimate  of  Sales  by  Refiners 

(P-306)c 

Environmental  Protection  Agency 

Estimate  derived  from  Production  Data'1 

Lundberg  Surveys,  Inc.  Estimate  of  U.S. 
Motor  Gasoline  Salese 

American  Petroleum  Institute  Estimate 
of  Deliveries' 


1979 

2,573         2,711 


2.625 


/// 


/// 


/// 


2,708  2,792  2,671  105.2%  103.0%  101.8% 

2,766  2,851  2,706  107.5%  105.2%  103.1% 

2,631  2,746  2,656  102.3%  101.3%  101.2% 

2,579  2,697  2,612  100.2%  99.5%  99.5% 


///  =  Not  applicable 

"Volumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

bDerived  from  Table  2  in  EIA's  Petroleum  Statement  Annual  1977.  1978,  1979. 

"Derived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refund  Petroleum  Prod  nets 

1977,  1978,  1979. 

'The  estimate  shown  is  derived  by  substituting  EIA  Domestic  Production  values  with  values  of  domestic  production 

tabulated  from  the  Environmental  Protection  Agency  Bq.  Form  3520-2,  "Lead  Additive  Report  for  Refineries."  The  EPA 

production  estimates  are  2,694  million  barrels  in  1977, 2,757  in  1978,  and  2,648  in  1979  as  compared  from  asummary 

sheet  provided  by  Mr.  Bob  Summerhayes  of  EPA. 

eFrom  the  mid-June  issues  of  the  "National  Petroleum  News,"  1979  and  1980. 

API  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  motor  gasoline  delivered  from  primary 

storage.  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the  estimates  are 

revised  using  EI  A  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API  monthly  estimates  of 

motor  gasoline  multiplied  by  the  number  of  days  per  month. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 

DOE/EIA-0292. 

Comparison  of  Estimates  of  the  Volume  of  Distillate  Fuel  Oil  (Including  Kerosene)  Supplied  for 
Domestic  Use,  1977-1979 

Volume  in  Millions  of  Volume  Supplied  as  a 

42-U.S.  Gallon  Barrels"     Percent  of  the  PSA  Estimate 


EIA  Estimate  from  Petroleum  Statement 
Annual6 

Comparative  Estimates 

EIA  Estimate  of  Sales  by  Refiners 
(P-306)c 

American  Petroleum  Institute  Estimate  of 
Deliveries'1 


1979 


1,269 


:.97S 


1,307 


1977 


1,275 


1979 


/// 


1978 


/// 


1977 


/// 


1.282 

1,275 

1,242 

101.0% 

97.6% 

97.4% 

1,291 

1,300 

1,277 

101.7% 

99.5% 

100.2% 

///  =  Not  applicable 

"Volumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

•Derived  from  Table  2  in  EIA's  "Petroleum  Statement  Annual",  1977.  1978.  1979. 

Derived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refined  Petroleum  Products, 

1977  1978,  1979. 

''API  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  distillate  and  kerosene  delivered  from 

primary  storage.  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the 

estimates  are  revised  using  EIA  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API 

monthly  estimates  of  distillate  and  kerosene  multiplied  by  the  number  of  days  per  month. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  .4//  Assessment  of  the  Accuracy  of  Principal  Data   Series  of  the  Energy  Information  Administration, 

DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Residual  Fuel  Oil  Supplied  for  Domestic  Use, 
1977-1979. 


Volume  in  Millions  of 
42-U.S.  Gallon  Barrels" 


Volume  Supplied  as  a 
Percent  of  the  PSA  Estimates 


EIA  Estimate  from  Petroleum  Statement, 
Annual'0 


Comparative  Estimates 

EIA  Estimate  of  Sales  by  Refiners 
(P-306)c 

American  Petroleum  Institute  Estimate  of 
Deliveries'1 


1979 


1,024 


796 


1,044 


1978 


1,095 


832 


1,101 


1977 


1,109 


847 


1979 


/// 


1978 


/// 


1977 


/// 


80.8%        79.6%        80.1% 


1,114        102.0%       100.5%       100.4% 


///  =  Not  Applicable 

"Volumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

bDerived  From  Table  2  in  EIA's  Petroleum  Statement  Annual,  1977,  1978,  1979.  Refinery  fuel  use,  subtracted  from  the 
figures  in  the  source  referenced  below,  has  been  reinstated  in  these  estimates. 

cDerived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refined  Petroleum 
Products,  1977,  1978,  1979. 

API  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  residual  fuel  oil  delivered  from  primary 
storage.  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the  estimates  are 
revised  using  EIA  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API  monthly  estimates  of 
residual  fuel  oil  multiplied  by  the  number  of  days  per  month. 

Geographic  Coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration 
DOE/EIA-0292. 


Comparisons  of  Monthly  Estimates  Over  Time 

Inaccuracies  in  petroleum  data  resulting  from  incomplete  or  delayed  reports  from  respondents  and 
from  data  processing  errors  are  usually  eliminated  from  the  final  PSA  estimates.  Such  inaccuracies  can 
still  have  important  effects  on  the  monthly  estimates  published  in  the  Petroleum  Supply  Monthly  and  its 
predecessors.  The  following  tables  compare  the  initial  monthly  estimates  published  in  the  Monthly 
Petroleum  Statistics  Report  and  the  Petroleum  Statement,  Monthly  with  the  final  monthly  estimates 
published  in  the  PSA.  During  1977  -  1979,  the  Monthly  Petroleum  Statistics  Report  was  published  about 
60  days  after  the  end  of  the  reporting  month,  and  the  Petroleum  Statement,  Monthly  was  published  about 
120-150  days  after  the  end  of  the  reporting  month.  The  tables  show  that,  both  in  terms  of  bias  and  in 
terms  of  standard  deviation,  the  later  estimates  are  consistently  more  accurate  than  the  earlier 
estimates.  In  spite  of  this,  the  earlier  estimates  may  have  been  more  valuable  to  users  of  energy 
information  because  of  the  large  difference  in  timeliness. 

For  purposes  of  comparison,  the  Petroleum  Supply  Monthly  is  scheduled  to  be  published  on  about  the 
same  time  lag  as  the  Monthly  Petroleum  Statistics  Report.  Caution  should  be  exercised,  however,  in 
drawing  conclusions  from  this  similarity.  The  Petroleum  Supply  Monthly  uses  improved  data 
processing  procedures  developed  and  successfully  implemented  during  1981.  In  addition,  since  1979, 
EIA  has  greatly  improved  the  accuracy  of  its  60-day  crude  oil  production  estimates  and  is  making 
progress  in  improving  the  accuracy  of  its  60-day  import  estimates. 
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Initial  Monthly  Estimatesof  Production,  Stocks,  and  Imports  of  Crude  Oil  As  A  Percent  of  EIA's 
Final  Published  Estimates  a 
January  1977  -  December  1979 


Production  Primary  Stocks  At 

During  Month  End  of  Month 

Mean      Standard  Mean      Standard 

Percent    Deviation  Percent    Deviation 


Imports 
During  Month 

Mean      Standard 
Percent    Deviation 


EIA's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Report* 


#  98.7%  1.6%  #  98.3%  1.4%  #  95.4%         2.4% 


EIA's  Estimates  from  the  ,„„„„,  „  10/  H  QU  .0/  ,  w 

Petroleum   Statement,   Monthly*      #  99.6%         0.6%  100.0%         0.1%         #  98.4/o  1.3/o 

Initial  Monthly  Estimates  of  Products  Supplied  for  Domestic  Use  as  A  Percent  of  EIA's  Final 
Published  Estimates  a 
January  1977  -  December  1979 

Motor  Gasoline         Distillate  Fuel  Oil       Residual  Fuel  Oil 


EIA's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Report0 


Mean      Standard      Mean      Standard      Mean      Standard 
Percent    Deviation    Percent    Deviation    Percent    Deviation 


99.9%  1.3% 


99.9% 


2.3%         #  97.9%         2.7% 


I 


EIA's  Estimates  from  the  QQ  .0/  ,  90/ 

Petroleum  Statement,  Monthly*  100.0%  0.3%  99.7%  0.5%  99.4%  1.2 /o 

Initial  Monthly  Estimates  of  End-of-Month  Primary  Stocks  As  a  Percent  of  EIA's  Final 
Published  Estimates  a 
January  1977  -  December  1979 


Motor  Gasoline         Distillate  Fuel  Oil       Residual  Fuel  Oil 


EIA's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Report0 

EIA's  Estimates  from  the 
Petroleum  Statement,  Monthly c 


Mean 
Percent 

99.7% 


99.9% 


Standard 
Deviation 

0.8% 


0.2% 


Mean 
Percent 

99.7% 


100.0% 


Standard 
Deviation 

1.1% 


0.1% 


Mean 
Percent 

100.1% 


100.1% 


Standard 
Deviation 

0.7% 


0.5% 


#  Represents  a  difference  from  100%  found  to  be  statistically  significant  at  the  95%  level  of  confidence  (n  -  36). 

'Final  monthly  estimates  are  from  the  "Petroleum  Statement,  Annual"for  1977, 1978and  1979 The  mean  percent  is 

calculated  as  follows:  each  preliminary  estimate  is  first  expressed  as  a  percent  of  EI  A  s  final  published  estimate 

these  are  then  summed  and  the  sum  is  divided  by  the  number  of  estimates.  The  standard  deviation  is  the  square  root 

of  the  quantity  computed  by  summing  the  squared  deviation  of  the  percents  from  the  mean  percent  and  then  dividing 

by  the  number  of  percents. 

bBased  on  36  initial  estimates  appearing  in  issues  dated  January  1977  -  December  1979. 

cBased  on  36  initial  estimates  appearing  in  issues  dated  January  1977  -  December  1979. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 

DOE/EIA-0292. 
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Note  4  Changes  in  Petroleum  Industry  Reporting 

Petroleum  statistics  contained  in  this  report  for  all  years  through  1980  were  developed  using 
definitions,  concepts,  reporting  procedures  and  aggregation  methods  that  are  consistent  with  those 
developed  by  the  U.S.  Bureau  of  Mines.  Research  conducted  by  the  Energy  Information  Administration 
in  1979  and  1980  indicated  that  changes  had  occurred  in  the  petroleum  industry  that  were  not  being 
adequately  reflected  in  EIA's  reporting  systems. 

EIA  reporting  forms,  definitions,  and  procedures  were  modified  beginning  in  January  1981  to  describe 
industry  operations  more  accurately.  Unfortunately,  empirical  information  is  not  available  to  precisely 
measure  the  data  shortcomings  throughout  1980.  However,  estimates  of  the  magnitudes  of  differences 
in  the  major  data  series  are  described  below  to  form  a  basis  for  comparing  1979,  1980,  and  1981  data. 

Motor  Gasoline 


Prior  to  1979,  the  EIA  product-supplied  series  for  motor  gasoline  was  consistently  about  2  percent  lower 
than  the  Federal  Highway  Administration  (FHWA)  gasoline-sales  data  series,  which  is  derived  from 
State  tax  receipts.  This  difference  increased  to  about  4  percent  in  1979  and  5  percent  in  1980.  There  are 
two  primary  causes  for  this  growing  difference.  First,  refinery  operations,  particularly  the  flows  of 
unfinished  oils  and  the  redesignation  of  some  finished  products,  were  not  being  accurately  described  on 
the  EIA  survey  forms.  Second,  a  large  amount  of  gasoline  was  being  produced  away  from  refineries  at 
"downstream  blending  stations"  to  take  advantage  of  provisions  in  regulations  governing  the  amount  of 
lead  that  could  be  added.  These  blending  stations  were  not  reporting  gasoline  production  to  the  EIA 
until  the  data  system  was  changed  in  January  1981. 

Quantitative  estimates  of  the  magnitude  of  the  difference— in  EIA's  gasoline  product  supplied  data  in 
1979  and  1980  have  been  made  by  the  EIA  and  the  American  Petroleum  Institute  (API).  The  following 
table  provides  1979  and  1980  data  as  published  in  the  Petroleum  Statement  Annual,  as  well  as  EIA  and 
API  estimates  of  "recast"  motor  gasoline  product  supplied.  EIA  recast  estimates  were  based  upon 
preliminary  monthly  information  in  the  Monthly  Petroleum  Statement.  The  ranges  displayed  in  the  EIA 
column  reflect  uncertainty  in  the  estimates.  Also  shown  are  the  FHWA  motor  gasoline  sales  statistics 
for  those  years.  EIA  has  recently  published  a  study  of  the  quality  of  these  FHWA  data.1 


'Office  of  Energy  Information  Validation,  Energy  Information  Administration,  U.S.  Department  of  Energy,  Error 
Profile  of  the  Motor  Fuel  Taxation  Data  used  to  Establish  and  Monitor  State  Emergency  Conservation  Targets 
(Washington,  D.C.:  December,  1981). 


E-20 


Finished  Motor  Gasoline  Product  Supplied  on  Old  and  New  Basis 
(Thousand  Barrels  per  Day) 


1979 

1980 

EIA 

API 

EIA 

FHWA' 

EIA 

API 

EIA 

FHWA1 

Reported 

Recast 

Recast 

Reported 

Recast 

Recast 

Jan 

6,830 

7,230 

7,084- 
7,246 

6,984 

6,323 

6,789 

6,630- 
6,791 

6,672 

Feb 

7,254 

7,496 

7,389- 
7,568 

7,538 

6,596 

6,983 

6,831- 
7,003 

6,830 

Mar 

7,229 

7,414 

7,301- 
7,463 

7,316 

6,406 

6,753 

6,607- 
6,768 

6,713 

Apr 

7,055 

7,300 

7,187- 
7,353 

7,375 

6,800 

7,014 

6,886- 
7,052 

6,981 

May 

7,213 

7,429 

7,313- 

7,475 

7,428 

6,729 

6,954 

6,823- 
6,984 

7,044 

Jun 

7,191 

7,483 

7,350- 
7,516 

7,441 

6,657 

6,966 

6,824- 
6,991 

7,049 

Jul 

6,902 

7,241 

7,105- 
7,266 

7,299 

6,743 

6,973 

6,960 

7,132 

Aug 

7,330 

7,546 

7,426- 

7,588 

7,619 

6,648 

6,841 

6,828 

7,090 

Sep 

6,881 

7,122 

7,016- 
7,262 

7,232 

6,510 

6,692 

6,962 

6,685 

Nov 

6,791 

7,068 

6,956- 
7,122 

7,142 

6,234 

6,507 

6,516 

6,951 

Dec 

6,730 

7,106 

6,966- 

7,127 

7,064 

6,632 

6,948 

6,936 

6,993 

Average 

7,034 

7,302 

7,183- 
7,347 

7,309 

6,579 

6,882 

6,806- 
6,889 

6,925 

'FHWA  gasoline  statistics  published  in  their  1979  Table  MF-33G,  08-06-80,  contain  aviation  gasoline  as  well  as 
motor  gasoline.  Only  motor  gasoline  data  are  included  in  published  1980  data.  Consequently,  the  1979  data  shown 
above  were  reduced  by  subtracting  aviation  gasoline  product  supplied  quantities  as  published  by  EIA  in  the  1979 
Petroleum  Statement  Annual.  The  1980  FHWA  data  published  in  their  1980  Table  MF-33GA,  August  1981,  did  not 
require  this  adjustment. 


Distillate  and  Residual  Fuel  Oil 

Distillate  and  residual  fuel  oil  refinery  production  statistics  through  1980  were  adjusted  to  account  for 
an  imbalance  between  unfinished  oil  supply  and  disposition.  The  reported  quantities  of  refinery  inputs 
of  unfinished  oils  typically  exceed  the  available  supply  of  unfinished  oils.  It  has  been  assumed  that  this 
occurs  when  distillate  and  residual  fuel  oil  produced  by  a  refinery  is  shipped  to  another  refinery,  where 
it  is  treated  as  unfinished  oil.  This  oil  is  then  reprocessed  rather  than  used  or  sold  as  distillate  or  residual 
fuel  oil. 

For  many  years  (including  1980),  the  difference  between  unfinished  oil  disposition  and  supply  was 
subtracted  from  distillate  and  residual  fuel  oil  production  to  adjust  for  this  discrepancy.  Two-thirds  of 
the  difference  was  applied  to  distillate,  and  one-third  to  residual  fuel  oil. 

Beginning  in  January  1981  this  adjustment  was  discontinued  because  there  was  not  sufficient  empirical 
evidence  to  support  it.  The  following  table  presents  distillate  and  residual  fuel  oil  refinery  production  in 
1980  as  published  (adjusted)  and  on  the  same  basis  as  1981  statistics  are  now  being  completed 
(unadjusted)  to  permit  comparison  between  1980  and  1981  data  series.  Adjusted  distillate  and  residual 
fuel  oil  product  supplied  volumes  differ  from  the  unadjusted  volumes  by  the  same  amounts  as  the 
adjusted  and  unadjusted  production  volumes. 
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Adjusted  and  Unadjusted  Refinery  Production,  and  Unadjusted  Product  Supplied  of  Distillate 
and  Residual  Fuel  Oils,  by  Month  for  1979  and  1980  (Thousand  Barrels  Per  Day) 

1979 


Distillate  Fuel  Oil 

Residual  Fuel  Oil 

Adj. 

Unadj. 

Unadj. 

Adj. 

Unadj. 

Unadj. 

Ref. 

Ref. 

Product 

Ref. 

Ref. 

Product 

Month 

Prod. 

Prod. 

Diff. 

Supplied 

Prod. 

Prod. 

Diff. 

Supplied 

Jan. 

3,043 

3,108 

65 

4,646 

1,912 

1,946 

34 

3,594 

Feb. 

2,888 

2,945 

57 

4,869 

1,792 

1,822 

30 

3,625 

Mar. 

3,019 

3,026 

7 

3,671 

1,719 

1,723 

4 

3,243 

Apr. 

2,945 

2,978 

32 

3,048 

1,639 

1,656 

17 

2,524 

May 

3,066 

3,093 

27 

3,025 

1,586 

1,600 

14 

2,517 

Jun. 

3,153 

3,187 

35 

2,743 

1,548 

1,566 

18 

2,601 

Jul. 

3,305 

3,344 

38 

2,601 

1,575 

1,594 

20 

2,471 

Aug. 

3,321 

3,359 

38 

2,799 

1,584 

1,603 

20 

2,570 

Sep. 

3,354 

3,306 

-48 

2,599 

1,627 

1,602 

-25 

2,584 

Oct. 

3,251 

3,217 

-34 

3,085 

1,629 

1,612 

-17 

2,523 

Nov. 

3,239 

3,200 

-39 

3,208 

1,736 

1,716 

-20 

2,795 

Dec. 

3,221 

3,238 

17 

3,725 

1,894 

1,903 

9 

3,022 

Average 


3,152 


3,169 


16 


3,327 


1,687 


1,695 


2,834 


1980 


Distillate  Fuel  Oil 

Residual  Fuel  Oil 

Adj. 

Unadj. 

Unadj. 

Adj. 

Unadj. 

Unadj. 

Ref. 

Ref. 

Product 

Ref. 

Ref. 

Product 

Month 

Prod. 

Prod. 

Diff. 

Supplied 

Prod. 

Prod. 

Diff. 

Supplied 

Jan. 

3,013 

3,093 

80 

3,794 

1,771 

1,812 

41 

3,108 

Feb. 

2,766 

2,888 

122 

3,834 

1,773 

1,836 

63 

3,168 

Mar. 

2,557 

2,690 

133 

3,312 

1,584 

1,652 

68 

2,726 

Apr. 

2,460 

2,554 

94 

2,729 

1,595 

1,643 

48 

2,492 

May 

2,474 

2,610 

136 

2,538 

1,509 

1,579 

70 

2,305 

Jun. 

2,646 

2,721 

75 

2,392 

1,575 

1,613 

38 

2,359 

Jul. 

2,689 

2,783 

94 

2,343 

1,480 

1,528 

48 

2,339 

Aug. 

2,461 

2,582 

121 

2,258 

1,444 

1,506 

62 

2,348 

Sep. 

2,686 

2,726 

40 

2,627 

1,495 

1,516 

21 

2,380 

Oct. 

2,589 

2,650 

61 

2,981 

1,512 

1,543 

31 

2,258 

Nov. 

2,703 

2,823 

120 

3,069 

1,579 

1,641 

62 

2,513 

Dec. 

2,891 

3,052 

161 

3,776 

1,660 

1,743 

83 

2,762 

Average 


2,661 


2,764 


103 


2,969 


1,580 


1,634 


54 


2,562 


Total  Petroleum  Products 

The  imbalance  between  the  supply  and  disposition  of  unfinished  oils  is  now  reported  as  part  of  the 
reclassified  products  (line  39)  in  the  U.S.  Petroleum  Balance  (Table  1).  Imbalances  between  the  supply 
and  disposition  of  gasoline  blending  components  comprise  the  remainder  of  the  reclassified  in  Table  1. 
These  imbalances  are  reported  as  negative  product  supplied  in  the  Other  Liquids  section  of  the  table  of 
Supply  and  Disposition  Statistics  (Table  2).  Since  these  changes  only  involve  redistribution  of  the 
volumes  of  gasoline,  distillate  and  residual  fuel  oil,  gasoline  blending  components,  and  unfinished  oils, 
the  total  volume  of  petroleum  products  supplied  remains  unaffected  by  them. 
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Note  5  Notes  on  Tables 

5.1  Crude  Oil  and  Petroleum  Products  Overview  statistics  on  the  referenced  line  appear  in  Table  4 
of  the  Detailed  Statistics,  except  where  noted. 

.  Crude  Oil  and  Petroleum  Products  Stock  Withdrawal  (+)  or  Addition  (-),  Petroleum  Products 
Supplied  Total  Imports,  Crude  Oil  Imports,  Total  Exports,  and  Crude  Oil  Exports  appear  as  labeled  in 
Table  4.  Total  Production  and  Crude  Oil  Production  appear  under  Field  Production  in  Table  4. 

.  Natural  Gas  Plant  Production  is  the  sum  of  Natural  Gas  Plant  Liquids  and  Finished  Petroleum 
Products  Field  Production  in  Table  4. 

.  Petroleum  Products  Imports  is  the  sum  of  Natural  Gas  Plant  Liquids  and  LRGs,  Other  Liquids,  and 
Finished  Petroleum  Products  Imports  in  Table  4. 

.  Petroleum  Products  Exports  is  the  sum  of  Natural  Gas  Plant  Liquids  and  LRGs,  Other  Liquids,  and 
Finished  Petroleum  Products  Exports  in  Table  4. 

.  Total  Crude  Oil  and  Petroleum  Products  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.2  Crude  Oil  Supply  and  Disposition  statistics  on  the  referenced  line  appear  in  Table  1  of  the 
Detailed  Statistics,  except  where  noted. 

.  Total  Domestic  Field  Production,  Alaskan  Field  Production,  SPR  Imports,  Other  Imports  (synony- 
mous with  Imports  Gross  Excl.  SPR),  SPR  and  Other  Primary  Stocks  Withdrawal  (+)  or  Addition  (-), 
Unaccounted  For  Crude  Oil,  Refinery  Inputs,  and  Exports  appear  as  labeled  in  Table  1. 

.  SPR  Ending  Stocks  and  Other  Primary  Ending  Stocks  (synonymous  with  stocks  excluding  SPR) 
appear  in  thousands  of  barrels  in  Table  1. 

.  Total  Crude  Oil  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 
.  Total  Imports  appear  in  Table  4. 

5.3  Finished  Motor  Gasoline  Supply  and  Disposition  statistics  on  the  referenced  line  appear  in  Table 
4  of  the  Detailed  Statistics,  except  where  noted. 

.  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

.  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Exports,  and  Product  Supplied  appear  as  labeled  in 
Table  4. 

.  Unleaded  Percent  of  Total  Product  Supplied  represents  the  ratio  of  finished  unleaded  motor  gasoline 
product  supplied  to  total  finished  motor  gasoline  product  supplied,  multiplied  by  100  and  rounded  to  the 
nearest  tenth. 

.  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.4  Distillate  and  Residual  Fuel  Oil  Supply  and  Disposition  statistics  on  the  referenced  lines  appear 
in  Table  4  of  the  Detailed  Statistics,  except  where  noted. 

.  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

.  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Crude  Used  Directly,  Exports,  and  Product  Supplied 
appear  as  labeled  in  Table  4. 

.  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5  5  Liquefied  Petroleum  Gases  and  Ethane  statistics  represent  the  aggregation  of  statistics  on 
ethane  propane,  butane,  butane-propane  mixtures,  ethane-propane  mixtures,  and  isobutane.  The 
statistics  on  the  referenced  line  appear  in  Table  4  of  the  Detailed  Statistics,  except  where  noted. 
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•  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

.  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Refinery  Inputs,  Exports,  and  Product  Supplied 
appear  as  labeled  in  Table  4. 

•  Ending  stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.6  Other  Petroleum  Products  Supply  and  Disposition  statistics  represent  the  aggregation  of 
statistics  on  natural  gasoline,  isopentane,  unfractionated  stream,  plant  condensate,  other  liquids,  and 
all  finished  petroleum  products  except  finished  motor  gasoline,  distillate  fuel  oil,  and  residual  fuel  oil. 
The  statistics  on  the  referenced  line  are  aggregated  from  Table  4  of  the  Detailed  Statistics,  except  where 
noted. 


.  Total  Production  is  the  aggregated  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 


.  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Refinery  Inputs,  Exports,  and  Product  Supplied  are 
aggregated  from  Table  4. 

•  Ending  stocks  are  aggregated  from  ending  stocks  in  thousands  of  barrels  in  Table  2. 
Note  5.7  Table  1.  U.S.  Petroleum  Balance 


I 


G 


•  Lines  (1)  through  (3)  of  Table  1:  Crude  oil  (including  lease  condensate)  production  for  "Alaska," 
"Lower  48  States,"  and  "Total  U.S."  are  calculated  by  calling  the  conservation  agency  in  Alaska  for 
Alaskan  crude  oil  production  during  the  month,  estimating  crude  oil  production  in  the  United  States 
(see  Explanatory  Note  2.2),  and  taking  the  difference  to  equal  production  in  the  lower  48  states. 

•  Line  (5)  of  Table  1:  SPR  imports  are  reported  on  Survey  Form  ERA-60. 

•  Line  (12)  of  Table  1:  "Total  Other  Sources"  equals  crude  oil  stock  withdrawal  (+)  or  addition  (-)  plus 
unaccounted  for  crude  oil  plus  crude  used  as  fuel  and  losses  in  Table  2. 

•  Line  (14)  of  Table  1:  Natural  gas  plant  liquids  (NGPL)  "Production"  equals  field  production  of  natural 
gas  plant  liquids  (NGPL)  plus  field  production  of  finished  petroleum  products  in  Table  2. 

•  Line  ( 15)  of  Table  1:  NGPL  "Imports"  equals  the  sum  of  the  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate  imports  in  Table  2. 


•  Line  (16)  of  Table  1:  NGPL  "Stock  Withdrawal  (+)  or  Addition  (-)"  is  equal  to  the  sum  of  stock 
withdrawal  (+)  or  addition  (-)  of  natural  gasoline  and  isopentane,  unfractionated  stream,  and  plant 
condensate  in  Table  2. 

.  Line  (17)  of  Table  1  equals  the  sum  of  lines  (14),  (15),  and  (16)  of  Table  1. 

•  Line  (18)  of  Table  1:  unfinished  oils  and  gasoline  blending  components  "Stock  Withdrawal  (+)  or 
Addition  (-)"  equals  stock  withdrawal  (+)  or  addition  (-)  for  other  hydrocarbons  and  alcohol,  for 
unfinished  oils,  motor  gasoline  blending  components,  and  aviation  gasoline  blending  components. 

•  Line  (20)  of  Table  1:  "Other  Hydrocarbons  and  Alcohol  New  Supply"  equals  the  field  production  of 
same  in  Table  2. 

•  Line  (21)  on  Table  1:  "Refinery  Processing  Gain"  is  a  balancing  item  equal  to  total  refinery  production 
minus  total  refinery  input  in  Table  2. 

•  Line  (22)  on  Table  1:  "Crude  Used  Directly"  equals  the  sum  of  crude  oil  used  directly  as  distillate  and 
residual  fuel  oils  in  Table  2. 

•  Line  (23)  of  Table  1:  "Total  Other  Liquids"  equals  the  sum  of  lines  (18)  through  (22)  of  Table  1. 

•  Line  (24)  of  Table  1:  "Total  Production  of  Products"  equals  crude  oil  input  to  refineries  plus  field 
production  of  NGPL  and  finished  petroleum  products;  plus  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or  addition  (-)  of  natural 
gasoline  and  isopentane,  unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or 
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addition  (-)  of  other  hydrocarbons  and  alcohol,  unfinished  oils,  aviation  gasoline  blending  components, 
and  motor  gasoline  blending  components;  plus  imports  of  unfinished  oils,  aviation  gasoline  blending 
components,  and  motor  gasoline  blending  components;  plus  field  production  of  other  hydrocarbons  and 
alcohol;  plus  total  refinery  production;  minus  total  refinery  input;  plus  crude  oil  used  as  distillate  and 
residual  fuel  oils  in  Table  2. 

.  Line  (25)  of  Table  1:  "Gross  Imports  of  Refined  Products"  equals  imports  of  LPG  and  ethane  plus 
imports  of  finished  petroleum  products  in  Table  2. 

.  Line  (26)  of  Table  1:  "Exports  of  Refined  Products"  equals  exports  of  LPG  and  ethane  plus  exports  of 
finished  petroleum  products  in  Table  2. 

.  Line  (27)  of  Table  1:  "Net  Imports  of  Refined  Products"  equals  the  difference  between  lines  (25)  and 
(26)  of  Table  (1). 

.  Line  (28)  of  Table  1:  "Total  New  Supply  of  Products"  equals  crude  oil  input  to  refineries  plus  field 
production  of  NGPL  and  finished  petroleum  products;  plus  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or  addition  (-)  of  natural 
gasoline  and  isopentane,  unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or 
addition  (-)  of  other  hydrocarbons  and  alcohol,  unfinished  oils,  aviation  gasoline  blending  components, 
and  motor  gasoline  blending  components;  plus  imports  of  unfinished  oils,  aviation  gasoline  blending 
components,  and  motor  gasoline  blending  components;  plus  field  production  of  other  hydrocarbons  and 
alcohol;  plus  total  refinery  production;  minus  total  refinery  input;  plus  crude  oil  used  as  distillate  and 
residual  fuel  oils;  plus  imports  of  LPG  and  ethane  and  finished  petroleum  products;  minus  exports  of 
LPG  and  ethane  and  finished  petroleum  products  in  Table  2. 

.  Line  (29)  of  Table  1:  "Refined  Products  Stocks  Withdrawal  (+)  or  Addition  (-)  equals  the  sum  of  stock 
withdrawal  (+)  or  addition  (-)  for  LPG  and  ethane,  and  finished  petroleum  products  in  Table  2. 

.  Line  (30)  of  Table  1:  "Total  Petroleum  Products  Supplied  for  Domestic  Use"  equals  total  products 
supplied  in  Table  2. 

.  Lines  (31)  through  (37)  of  Table  1  equal  the  respective  products  supplied  in  Table  2. 

.  Line  (38)  of  Table  1:  "Other  Products  Supplied"  equals  the  sum  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  plant  condensate,  aviation  gasoline,  naphtha  <  400  Deg.  F  for  petrochemical 
feedstock  uses,  other  oils  >  400  Deg.  F.  for  petrochemical  feedstock  use,  special  naphthas,  lubricants, 
waxes,  coke,  asphalt,  road  oil,  still  gas,  and  miscellaneous  products  supplied  in  Table  2. 

.  Line  (39)  of  Table  1:  "Total  Reclassified"  is  a  balancing  item  equal  to  the  sum  of  unfinished  oils,  motor 
gasoline  blending  components,  and  aviation  gasoline  blending  components  products  supplied  in  Table  2. 

.  Line  (40)  of  Table  1:  "Total  Product  Supplied"  is  equal  to  total  products  supplied  in  Table  2. 

.  The  sum  of  lines  (41)  and  (42)  of  Table  1,  stocks  of  "Crude  Oil  and  Lease  Condensate  (Excluding  SPR)" 
and  stocks  held  by  the  "Strategic  Petroleum  Reserve,"  equals  ending  stocks  of  crude  oil  in  Table  2.  SPR 
stocks  are  reported  on  Form  EIA-90. 

.  Line  (46)  of  Table  1,  stocks  of  "Refined  Products,"  equals  the  sum  of  LPG  and  ethane  and  finished 
petroleum  product  stocks  in  Table  2. 
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The 

Energy  Information  Administration 
announces... 

Prepubllcation 

DATALIFE 

(A  recording  of  the  latest 
energy  statistical  information 
updated  each  Friday) 

CALL: 
(202)  252-8853 
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Energy  Information  Administration 
U.S.  Department  of  Energy 
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Introduction      About  the  Petroleum  Supply  Monthly 


The  Petroleum  Supply  Monthly  (PSM)  replaces  four  Energy  Information  Admini- 
stration (EIA)  monthly  petroleum  publications: 

•  Monthly  Petroleum  Statistics  Report  (MPSR) 

•  Monthly  Petroleum  Statement  (MPS) 

.  Supply,   Disposition,   and  Stocks  of  All   Oils  by  Petroleum  Administration  for 

Defense  Districts  and  Imports  into  the  United  States,  by  Country  (PADD  Report) 
.  Availability  of  Heavy  Fuel  Oils  by  Sulfur  Level  (Sulfur  Report) 

Care  has  been  taken  to  insure  that  all  the  important  information  from  the  four 
consolidated  publications  is  included  in  the  PSM.  The  PSM  displays  these  statistics  in 
a  comprehensive  and  cohesive  manner,  and  provides  readers  with  improved  expla- 
nations of  the  data. 

Articles  designed  to  help  readers  understand  and  interpret  petroleum  statistics  will 
highlight  the  PSM.  These  articles  may  focus  upon  a  seasonal  event  such  as  the 
availability  of  motor  gasoline  for  the  summer  driving  season,  or  upon  a  trend  such  as 
the  reduced  utilization  and  shutdown  of  domestic  refineries  as  consumption  of 
petroleum  products  decreases. 

The  Petroleum  Supply  Monthly  is  designed  to  be  convenient  for  both  casual 
observation  and  serious  analysis.  For  readers  who  want  to  know  how  the  volume  of 
petroleum  products  being  supplied  to  the  domestic  market  compares  with  previous 
trends,  the  Summary  Statistics  section  lists  monthly  and  annual  data  series  and 
displays  them  graphically.  For  a  more  detailed  view  of  the  current  situation,  energy 
analysts  can  study  petroleum  supply  and  disposition  statistics  for  a  broad  range  of 
products  in  the  Detailed  Statistics  section.  As  a  special  service,  preliminary  monthly 
statistics  derived  from  EIA's  weekly  reporting  systems  are  presented  with  the 
Summary  Statistics. 

The  Explanatory  Notes  present  objective  information  describing  data  collection, 
estimation,  data  quality,  changes  to  data  collected  and  interpretation  of  tables. 
Industry  terminology  and  product  definitions  are  listed  alphabetically  in  the  Glossary. 

The  Petroleum  Supply  Monthly  (PSM)  is  prepared  by  the  Petroleum  Supply  Divison, 
Office  of  Oil  and  Gas,  Energy  Information  Administration,  Department  of  Energy. 


NOTE:  The  article  on  "Timeliness  and  Accuracy  of  Selected  Monthly  Petroleum 
Supply  Data"  and  the  special  articles— "Focus  on  Motor  Gasoline  Statistics"  and 
"Focus  on  Crude  Oil  Production  Data"— which  appeared  in  the  April  1982  issue 
of  this  publication,  were  prepared  in  the  Petroleum  Supply  Division,  Energy 
Information  Administration,  by  Dr.  Nancy  Kirkendall. 
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Motor  Gasoline  Outlook:  Summer  1982 


iiMotor  gasoline  supplies 

appear  to  be  adequate  to 

meet  projected  demand  of 

between  6.6  and  7.0  million 

barrels  per  day  for  the 

summer  driving  season.  )J 


Motor  gasoline  supplies  appear  to  be 
adequate  to  meet  projected  demand  for 
the  summer  1982  driving  season,  even  if 
there  is  a  drop  in  prices,  a  slight  increase 
in  seasonal  consumption,  and  a  smaller- 
than-expected  increase  in  the  overall 
efficiency  of  the  vehicles  currently  on 
the  road.  Although  current  stock  levels 
are  low,  they  should  be  sufficient,  in 
combination  with  ample  crude  oil  stocks 
and  excess  refining  capacity,  to  serve  as 
a  buffer  against  seasonal  demand  for 
gasoline. 

According  to  the  Energy  Information 
Administration's  Short-Term  Energy 
Outlook  (February  1982),  demand  for 
motor  gasoline  this  summer1  will  aver- 
age between  6.6  and  7.0  million  barrels 
a  day  (between  3  percent  above  and  3 
percent  below  the  demand  during  the 
same  period  last  year).2  Motor  gasoline 
demand  reached  its  peak  in  1978  and 
declined  during  each  of  the  following  3 
years:  it  decreased  5.1  percent  between 
1978  and  1979,  7  percent  between  1979 
and  1980,  and  4  percent  between  1980 
and  1981. 3  This  decline  may  not  continue 
in  1982  if  the  effects  of  decreased  real 
prices  and  slightly  increased  real  income 
offset  the  effects  of  improved  efficiency 
in  the  vehicle  fleet.  However,  even  if 
demand  reaches  the  highest  levels  pro- 
jected for  the  summer  of  1982,  supplies 
appear  to  be  sufficient  to  meet  it. 

Refinery  production,  withdrawals  from 
inventories,  and  imports  are  the  major 
components  of  the  motor  gasoline  supply. 
In  general,  normal  demand  is  met  by 
refinery  production;  sudden  increases 
in  demand  are  met  by  stock  withdrawals 
and  by  imports.  During  the  summer  of 
1981,  motor  gasoline  demand  averaged 
6.8  million  barrels  a  day.  Refinery  pro- 
duction, at  6.5  million  barrels  a  day,  ac- 
counted for  94  percent  of  this  quantity; 
stock  withdrawals  accounted  for  4  per- 
cent, and  imports  accounted  for  2  per- 
cent. During  the  first  quarter  of  1982, 
refinery  output  averaged  6.0  million 
barrels  a  day,  a  level  which  represents 
about  88  percent  of  the  projected  sum- 
mer demand.4  In  early  1982,  refining 
capacity  utilization  remained  low,  while 
crude  oil  stocks  at  refineries  were  at 


This  article  was  prepared  by  Debra  Paxson 
of  the  Short-Term  Information  Division, 
Energy  Information  Administration. 


levels  close  to  those  reported  a  year  ago 
These  crude  stock  levels,  in  combination 
with  the  availability  of  excess  refining 
capacity,  will  allow  for  increased  motor 
gasoline  production  should  it  be  needed. 
Motor  gasoline  inventories  during  the 
first  quarter  of  1982  averaged  10  percent 
below  last  year's  levels  but  remain 
within  the  average  range  of  inventories 
over  the  past  3  years.5  Projected  summer 
inventory  levels  also  fall  within  this 
historical  range. 

Consumption  during  the  summer  of  1982 
is  not  projected  to  fall  below  1981  levels. 
This  projection  is  based  upon  two  as- 
sumptions: that  real  prices  (adjusted  for 
inflation)  will  continue  to  decline,  and 
that  there  will  be  smaller-than-expected 
increases  in  overall  vehicle  fleet  effi- 
ciency due  to  the  retention  of  older  cars. 
The  1982  mid-price  forecasts  presented 
in  the  February  1982  Short-Term  Energy 
Outlook  assume  that  real  motor  gasoline 
prices  will  decline  8  percent  from  1981 
levels.  Real  prices  are  not  expected  to 
increase  during  the  summer.  Nominal 
prices  of  motor  gasoline  (i.e.,  the  price 
the  consumer  sees  at  the  pump)  have 
been  falling  steadily  since  March  1981. 
Gasoline  prices  declined  over  the  last 
year,  mainly  because  of  the  steady  de- 
crease in  crude  oil  prices  resulting  from 
a  lack  of  product  demand.  Faced  with 
high  inventories  and  the  cost  of  carrying 
them,  oil  companies  have  started  giving 
rebates   to   dealers.   This   action   has 
triggered  dealer  competition  for  certain 
grades  and  types  of  services.  For  these 
reasons,  the  increases  in  the  nominal 
price  of  gasoline,  which  usually  occur 
during  the  summer,  may  not  occur  or 
may  be  much  smaller  than  normal  in 
1982. 


'Defined  as  June  through  August. 

2See  Short-term  Energy  Outlook  for  des- 
cription of  forecast  methodology.  All  pro- 
jections cited  here  are  from  the  EIA  Short- 
Term  Energy  Outlook  (February  1982). 

3Motor  gasoline  and  distillate  and  residual 
fuel  oils  product  supplied  figures  for  1979 
and  1980  have  been  recast  to  account  for  data 
system  changes  in  1981.  See  Explanatory 
Note  4. 

4For  historical  data,  see  "Summary  Statis- 
tics" section  of  this  publication. 

5See  graph  P.  23,  "Motor  Gasoline  Ending 
Stocks,  Monthly." 
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Gasoline  Use  in  the  United  States 


Few  countries  in  the  world  are  as  de- 
pendenton  gasoline  as  the  United  States. 
In  1980,  220  million  Americans  used 
about  101  billion  gallons  (2.4  billion 
barrels)  of  gasoline,  just  over  450  gallons 
(about  11  barrels)  per  capita.  During 
1979,  the  United  States  consumed  46 
percent  of  gasoline  consumed  worldwide. 
Although  the  United  States  is  a  major 
consumer  of  all  petroleum  products, 
gasoline  is  the  only  fuel  for  which  the 
United  States  so  dominates  world  con- 
sumption. U.S.  consumption  of  all  pe- 
troleum products  is  only  28  percent  of 
the  world  total  and  is  even  less  for  major 
products  other  than  gasoline.  The  United 
States  uses  26  percent  of  the  jet  fuel  and 
kerosene  consumed  in  the  world,  22 
percent  of  the  distillate  fuel  oil,  and  17 
percent  of  the  residual  fuel  oil.1 

U.S.  gasoline  consumption  often  is  com- 
pared inappropriately  to  that  of  Japan 
and  of  Western  Europe.  U.S.  gasoline 
consumption  per  capita  is  about  four 


times  that  of  European  countries  with 
similar  levels  of  income.2  A  common 
explanation  for  the  difference  is  that 
Americans  have  a  preference  for  large 
automobiles  and  automobile  travel.  A 
more  fundamental  explanation  is  that 
the  average  population  density  in  the 
United  States  is  one-tenth  that  of  Europe, 
so  much  more  travelling  is  required  to 


This  article  was  prepared  by  David  L.  Greene, 
Oak  Ridge  National  Laboratories. 


achieve  the  same  degree  of  interaction 
among  people. 

Largely  because  of  the  denser  settle- 
ment patterns,  people  in  some  Western 
industrialized  countries  rely  more  on 
walking  and  on  energy-efficient,  non- 
gasoline-consuming  transportation. 
Some  countries  traditionally  have  re- 
garded gasoline  as  a  luxury  rather  than 
as  a  necessity  and  have  placed  substantial 
taxes  on  it,  often  more  than  a  dollar  a 
gallon.  As  a  result,  U.S.  gasoline  prices 
are  among  the  lowest  in  the  world  com- 
pared to  prices  in  other  petroleum  im- 
porting countries.  These  differences  in 
price  and  in  population  density,  which 
tend  to  reinforce  each  other,  probably 
explain  the  large  differences  in  the 
amount  of  gasoline  u-ed  by  the  United 
States  and  by  the  rest  of  the  industri- 
alized world. 

Gasoline  consumption  in  the  United 
States  has  increased  steadily  since  1919, 
the  year  when  the  Bureau  of  Public 
Roads  began  collecting  data  on  motor 
fuel  use.3  From  that  date  until  the 
present  there  have  been  only  four  periods 
in  which  annual  highway  motor  fuel  use 
has  declined:  the  Depression  (1932-33), 
World  War  II  (1942-43),  the  Arab-OPEC 
Oil  Embargo  (1974),  and  the  period 
from  1978  through  1981. 

Demand,  at  least  in  the  short  run,  is  not 
particularly  responsive  to  small  changes 
in  price  or  economic  conditions.  Despite 
economic  recessions  in  1938, 1945, 1949, 
1954,  1958,  1961,  1970,  and  1975,  gaso- 
line use  continued  to  increase.4 

During  those  years  steady  population 
growth  and  growing  vehicle  stocks  were 
apparently  sufficient  to  overcome  in- 
come declines.  Until  1973,  real  gasoline 
prices  were  stable  or  gradually  declin- 
ing. Even  when  prices  jumped  substan- 


>U.S.  Department  of  Energy,  EIA  1980 
International  Energy  Annual,  1981,  Table 
18. 

international  Energy  Annual,  Table  1. 

3These  motor  fuel  use  data  include  perhaps 
2  percent  or  less  diesel  and  other  special 
fuels.  Separate  gasoline  statistics  do  not  exist 
prior  to  1949. 

4EIA  Annual  Report  to  Congress,  1980  Vol. 
Two:  Data,  Table  28;  Dept.  of  Interior,  Bureau 
of  Mines,  Minerals  Yearbook,  1939,  1946, 
1950. 
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iiMore  than  90  percent  of 
the  gasoline  consumed  in 
this  country  is  used 
by  cars  and 
light  vehicles...  yy 


tially  in  1973  through  1974,  consumption 
decreased  only  slightly.  A  large  part  of 
that  small  decline,  perhaps  a  quarter  to 
a  half,  can  be  attributed  to  shortages 
associated  with  the  Arab-OPEC  oil 
embargo. 

A  contributing  factor  for  the  short-term 
stability  of  gasoline  demand  is  that 
gasoline  use,  like  most  energy  consump- 
tion, is  associated  with  a  capital  stock  of 
energy  consuming  durable  goods— the 
stock  of  motor  vehicles  and  other 
gasoline-powered  equipment.  More  than 
90  percent  of  the  gasoline  consumed  in 
this  country  is  used  by  cars  and  light 
trucks  (under  10,000  pounds  gross  ve- 
hicle weight). 

More  than  141  million  light  duty  vehicles 
were  in  use  in  the  United  States  in  1981. 5 
The  total  value  of  this  stock  is  over  $400 
billion.  Because  these  vehicles  have 
median  lifetimes  of  10-15  years,  the  size 
and  composition  of  the  vehicle  fleet 


change  only  gradually  from  one  year  to 
the  next.  However,  as  the  following 
article  on  vehicle  characteristics  sug- 
gests, the  gradual  change  in  the  motor 
vehicle  fleet  composition  has  contributed 
to  substantial  changes  in  gasoline  con- 
sumption patterns  in  the  United  States. 
The  steady  fuel  efficiency  improvement 
in  new  cars  since  1975,  which  is  likely  to 
persist  through  1985,  has  generated  a 
long-term  downward  pressure  on  gaso- 
line demand.  In  the  past,  short-term 
declines  in  gasoline  use  have  been  caused 
by  economic  depression,  higher  prices, 
shortages,  or  wartime  rationing.  The 
current  decline  is  primarily  the  result  of 
long-term  changes  in  the  fuel  economy 
of  vehicles.  Because  of  the  inertia  in  the 
capital  stock  of  vehicles,  this  downward 
trend  is  not  likely  to  be  reversed  by  short 
term  changes  in  prices  and  income. 


5Motor  Vehicle  Manufacturers  Associa- 
tion, Motor  Vehicle  Facts  and  Figures  '81, 
p.  22. 
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The  Impact  of  Changing  Vehicle 
Characteristics  and  Use  on  Motor 
Gasoline  Demand 


Introduction 

During  the  9  years  since  the  Arab- 
OPEC  Oil  Embargo  there  have  been 
substantial  changes  in  the  characteris- 
tics and  efficiency  of  vehicles  driven  in 
the  United  States.  During  those  years, 
the  fuel  economy  of  new  cars  has  been 
improved,  the  number  of  diesel-powered 
cars  in  the  vehicle  fleet  has  increased 
steadily,  and  patterns  of  vehicle  use 
have  changed.  These  changes  have  had  a 
major  impact  on  the  relative  demand  for 
fuels  and  have  contributed  to  the  reduc- 
tions in  gasoline  demand  which  have 
occurred  in  recent  years.1 

New-Car  Fuel-Use 
Improvement 

Cars  and  light  trucks  (under  10,000 
pounds  gross  weight)  account  for  over 
90  percent  of  the  gasoline  use  in  the  Uni- 
ted States.  About  70  percent  of  the  gaso- 
line  use  is  accounted  for  by  cars  alone. 
Because  the  vehicle  fleet  is  large  and 
represents  a  substantial  capital  invest- 
ment, its  composition  changes  slowly. 
Any  improvement  in  new-car  efficiency 
will  not  cause  dramatic  improvement  in 
the  overall  efficiency  of  vehicles  cur- 
rently on  the  road.  Since  the  passage  of 
the  Energy  Production  and  Conserva- 
tion Act  in  1975 (EPCA),  domestic  auto- 
mobile manufacturers  have  been  re- 
quired to  improve  the  fuel  efficiency  of 
their  new  vehicles.  The  mileage-per- 
gallon  (MPG)  of  new  cars  has  improved 
dramatically  since  1974,  and  fleet  fuel 
economy  has  increased  slowly  but  stead- 
ily (Exhibit  1). 

Between  1975  and  1980,  the  EPA-rated 
efficiency  of  new  cars  increased  from 
13.0  to  22.3  miles  per  gallon.2  The  aver- 
age annual  growth  rate  in  the  new-car 
efficiency  was  about  11.4  percent  ayear. 
During  the  same  5-year  period,  the  esti- 
mated overall  efficiency  of  the  vehicle 
fleet  grew  much  less  quickly.  It  showed 
a  growth  rate  of  about  1.6  percent  a 


This  article  was  prepared  by  Wendy  Kolmar, 
Petroleum  Supply  Division,  Energy  Infor- 
mation Administration. 


year,  or  an  increase  from  an  average  of 
13.7  miles  per  gallon  (MPG)  in  1975  to 
an  average  of  15.2  MPG  in  1980. !  The 
estimated  fleet  efficiency  in  1981  was 
about  15.7  MPG,  an  improvement  of 
about  4  percent  over  1980.  In  1982,  the 
projected  improvement  in  fleet  efficiency 
could  be  about  3.4  percent;  this  would 
translate  into  an  average  fleet  mileage- 
per-gallon  for  1982  of  16.3.4 

A  slowdown  in  new-car  sales  and  the 
resulting  retention  of  older  cars  may 
curtail  the  improvement  in  vehicle  fleet 
efficiency  during  1982.  Less  than  one- 
tenth  of  the  vehicle  fleet  is  replaced 
with  new  cars  in  any  given  year,  and  the 
percentage  seems  to  be  declining.  In 
1970  about  8  percent  of  all  passenger 
cars  were  under  1  year  old.  In  1980, 
about  6  percent  of  all  cars  were  under  1 
year  old.  As  a  result,  the  average  age  of 
cars  increased  from  5.5  years  in  1970  to 
6.6  years  in  1980.5  During  1982,  the 
average  age  of  the  vehicle  fleet  is  likely 
to  increase. 

If  new  car  efficiency  continues  to  im- 
prove as  projected,  fleet  fuel  economy 
will  increase  even  more  quickly  each 
year  through  1985.  In  fact,  the  Energy 
Production  and  Conservation  Act  (of 
1975)  sets  standards  for  Corporate  Aver- 
age Fuel  Economy  requiring  a  sales- 
weighted  new-car  efficiency  of  27.5  MPG 
by  1985. 


Increase 
Vehicles 


in    Diesel-Powered 


Since  1978,  sales  of  diesel  cars  and  small 
trucks  have  increased  dramatically  con- 
tributing to  the  decline  in  gasoline  de- 
mand. Before  1978,  diesel  cars  accounted 
for  less  than  one-tenth  of  1  percent  of  the 
total  passenger  car  fleet.  In  1978,  167 
thousand  diesel  cars  were  sold;  in  1981, 


■See  Figure  on  "Products  Supplied,  Annual," 
p.  22. 

2U.S.  Environmental  Protection  Agency, 
Light  Duty  Automotive  Fuel  Economy— 
Trends  Through  1981,  Table  II-8. 

3Federal  Highway  Administration,  High- 
way Statistics,  1975-80,  Table  VM-1. 

4Energy  Information  Administration,  Short- 
Term  Energy  Outlook,  February  1982,  p.  13. 

5Motor  Vehicle  Manufacturers  Association, 
Motor  Vehicle  Facts  Anal  Figures  '81,  p.  22. 


((Between  1975  and  1981, 
the  average  fuel  economy  of 
the  fleet  has  gone  from  13.7 

to  15.7  miles  per  gallon.  9J 
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Sources  for  Exhibit  1: 

1.  J.  D.  Murrell,  J.  A.  Foster  and  D.  M.  Bris- 
ter,  Environmental  Protection  Agency.  Pas- 
senger Car  and  Light  Truck  Fuel  Economy 
Trends  through  1980,  SAE  Paper  #800853, 
1981. 

2.  U.S.  Department  of  Energy,  Highway 
Fuel  Consumption  Model,  4th  Quarterly 
Report,  July  1981.  (Calculated  using  EPA 
fuel  economy  values.  It  should  be  noted  that 
EPA  new  car  fuel  economy  values  for  1979 
and  1980  are  calculated  using  manufactur- 
ers' sales  projections,  while  on-road  fuel 
economy  is  based  on  actual  sales  data.) 

3.  U.S.  Department  of  Transportation,  Fed- 
eral Highway  Administration  statistics. 


573  thousand  diesel  cars  were  sold;6 
diesel  cars  accounted  for  1  percent  of  the 
fleet.  Despite  a  general  decline  in  new- 
car  sales  in  1981,  sales  of  diesel-powered 
cars  increased  by  31.1  percent  over  1980 
levels.  The  Oak  Ridge  National  Lab- 
oratory projects  that  sales  of  diesel  fuel 
will  reduce  motor  gasoline  demand  by 
between  1  and  2  percent  in  1982  and 
by  about  5  percent  by  1985. 

New  Patterns  of  Vehicle  Use 

Changes  in  patterns  of  travel  and  vehicle 
use  can  affect  motor  gasoline  consump- 
tion much  more  quickly  than  changes  in 
fleet  composition.  Historically,  vehicle 


use,  as  measured  in  vehicle-miles- 
travelled  (VMT),  has  increased  steadily 
from  year  to  year.  However,  from  early 
1979  through  the  end  of  1980  VMT 
declined— a  decrease  attributed  to  the 
Iranian  crude  oil  supply  cut-back,  as- 
sociated gasoline  shortages,  and  gasoline 
price  increases.  During  1981,  with  sup- 
plies ample  and  prices  beginning  to 
drop,  vehicle  use  increased  again  (Ex- 
hibit 2).7  This  increase  will  probably 
continue  in  1982  since  supplies  of  gaso- 


^Ward's  Automotive.  Yearbook,  1981,  p.  71. 

7U.S.  Dept.  of  Transportation,  Federal  High- 
way Administration,  Traffic  Volume  Trends, 
1975-1981,  Table  3. 


Exhibit  1. 

Automotive  Fuel  Economy  Trends 

(Miles  per  Gallon) 
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line  are  ample  for  the  season  and  since 
real  prices  are  expected  to  remain  stable 
or  decrease. 

In  subsequent  years,  if  the  economy 
improves  and  new-car  sales  pick  up,  the 
annual  VMT  may  grow  by  as  much  as 
1.5  to  2.0  percent  a  year. 

Unleaded  Gasoline  Demand 

The  Clean  Air  Act  of  1970,  as  amended, 
mandated  standards  for  automobile  emis- 
sions that  have  resulted  in  significant 
growth  in  the  use  of  unleaded  gasoline. 
This  shift  affects  the  petroleum  market- 
ing and  distribution  system  and  refinery 
configuration.  In  1977,  33  percent  of  the 
vehicles  on  the  road  used  unleaded 
gasoline,  creating  a  demand  for  unleaded 
gasoline  of  2.0  million  barrels  a  day,  or 
about  28  percent  of  total  gasoline  de- 
mand. In  1981,  56  percent  of  the  vehicles 
on  the  road  used  unleaded  gasoline, 
creating  a  demand  for  unleaded  gasoline 
of  3.3  million  barrels  a  day,  or  about  50 
percent  of  total  demand.8  Growth  in 
demand  for  unleaded  gasoline  is  expected 
to  continue  as  sales  of  new  cars  requir- 
ing unleaded  gasoline  continue.  How- 
ever, the  decreased  rate  of  new-car  sales 


and  the  retention  and  increased  use  of 
older  cars  have  slowed  this  growth  over 
the  past  year. 

Nevertheless,  unleaded  demand,  relative 
to  total  demand,  is  expected  to  increase 
somewhat  during  1982,  to  about  3.7 
million  barrels  a  day,  or  about  55  percent 
of  total  gasoline  demand.9 

Conclusion 

Gasoline  demand  is  influenced  by  a 
variety  of  factors.  Vehicle  efficiency 
improvements  and  switching  to  diesel 
fuel  contribute  to  lower  gasoline  demand. 
In  contrast,  increases  in  miles  driven 
contribute  to  gasoline  use  increases.  In 
1982,  these  influences  appear  to  be  in 
balance,  and  demand  for  gasoline  is 
expected  to  be  about  the  same  as  it  was 
last  year. 


8For  demand  statistics,  see  the  "Summary 
Statistics"  section  of  this  publication. 

9Energy  Information  Administration, 
Short-Term  Energy  Outlook,  February  1981, 
p.  14. 


Summary 
Statistics 


Crude  Oil1  and  Petroleum  Products  Overview 


It; 

8 


Ending 

Field  Production 

Stock  Withdrawal2 

Stocks3 

Crude 

Natural 

Petroleum 

Oil5  and 

Total 

Crude 

Gas  Plant 

Crude 

Petroleum 

Products 

Petroleum 

Domestic4 

Oil 

Production 

Oil5 

Products 

Supplied 

Products 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

10,975 

9,208 

1,738 

11 

-146 

17,308 

1,008 

1974 

AVERAGE 

10,498 

8,774 

1,688 

-62 

-117 

16,653 

1,074 

1975 

AVERAGE 

10,045 

8,375 

1,633 

-17 

-145 

16,322 

1,133 

1976 

AVERAGE 

9,774 

8,132 

1,603 

-39 

96 

17,461 

1,112 

1977 

AVERAGE 

9,913 

8,245 

1,618 

-170 

-378 

18,431 

1,312 

1978 

AVERAGE 

10,328 

8,707 

1,567 

-78 

172 

18,847 

1,278 

1979 

AVERAGE 

10,179 

8,552 

1,584 

-148 

-25 

18,513 

1,341 

1980 

January 

10,377 

8,675 

1,648 

-594 

270 

18,851 

1,351 

February 

10,402 

8,705 

1,656 

-292 

563 

18,817 

1,343 

March 

10,303 

8,698 

1,568 

-47 

-99 

1 7,377 

1,348 

April 

10,356 

8,685 

1,630 

-412 

-229 

16,784 

1,367 

May 

10,298 

8,635 

1,615 

-117 

-520 

16,238 

1,387 

June 

10,164 

8,554 

1,561 

65 

-869 

16,187 

1,411 

July 

10,113 

8,547 

1,524 

88 

-556 

16,008 

1,425 

August 

9,974 

8,414 

1,519 

-274 

-473 

15,753 

1,449 

September 

10,184 

8,619 

1,515 

307 

-259 

16,598 

1,447 

October 

10,092 

8,532 

1,516 

-191 

756 

16,995 

1,430 

November 

10,109 

8,495 

1,571 

-8 

-84 

16,702 

1,432 

December 

10,204 

8,606 

1,560 

304 

993 

18,410 

1,392 

AVERAGE 

10,214 

8,597 

1,573 

-98 

-42 

17,056 

1981 

January 

10,168 

8,533 

1,595 

-192 

1,139 

18,288 

1,396 

February 

10,250 

8,598 

1,615 

-318 

258 

16,930 

1,398 

March 

10,217 

8,601 

1,581 

-490 

235 

15,838 

1,405 

April 

10,133 

8,543 

1,551 

-777 

180 

15,280 

1,423 

May 

10,115 

8,496 

1,554 

-354 

-405 

15,196 

1,447 

June 

10,260 

8,616 

1,579 

-98 

396 

15,996 

1,438 

July 

10,021 

8,422 

1,547 

-334 

147 

15,713 

1,444 

August 

10,202 

8,574 

1,582 

508 

-977 

15,236 

1,458 

September 

10,293 

8,598 

1,630 

-359 

-385 

15,619 

1,481 

October 

10,212 

8,547 

1,601 

-761 

516 

15,840 

1,488 

November 

10,264 

8,595 

1,615 

-352 

-245 

15,508 

1,506 

December 

10,274 

8,624 

1,605 

-130 

698 

16,602 

1,489 

AVERAGE 

10,200 

8,562 

1,588 

-304 

130 

16,001 

1982 

January 

10,257 

8,669 

1,548 

-236 

1,129 

15,890 

1,461 

February 

10,261 

8,690 

1,524 

-216 

1,268 

15,941 

1,431 

March* 

10,212 

R8.597 

1,570 

R-65 

R  1,049 

R  15,560 

R  1,401 

April** 

NA 

8,595 

NA 

32 

1,058 

15,510 

1,422 

AVERAGE 

NA 

8,637 

NA 

-120 

1,123 

15,722 

Includes  lease  condensate. 

A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 

Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

Includes  crude  oil,  natural  gas  plant  production,  other  hydrocarbons  and  alcohol. 

Includes  stocks  located  in  the  Strategic  Petroleum  Reserve. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA  =  Not  available.  R  =  Revised  data. 

See  Explanatory  Note  5.1. 
"  Preliminary  statistics.   See  Explanatory  Note  2.7. 

Note:      Beginning    in    January    1975,    the    Bureau    of    Mines,     Dept.    of    Interior,    expanded 
coverage  to  include  an  additional  100  bulk  terminal  operators. 

Geographic   coverage:      The   50   United   States   and   the   District  of   Columbia   including   adjacent   areas 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:  See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil1  and  Petroleum  Products  Overview  (  continued  ) 


Imports2 

Exports3 

Crude 

Petroleum 

Crude 

Petroleum 

Net5 

Total 

Oil4 

Products 

Total 

Oil 

Products 

Imports 

Thousand  Barrels  per  Day 

1973 

AVERAGE 

6,256 

3,244 

3,012 

231 

2 

229 

6,025 

1974 

AVERAGE 

6,112 

3,477 

2,635 

221 

3 

218 

5,892 

1975 

AVERAGE 

6,056 

4,105 

1,951 

209 

6 

204 

5,846 

1976 

AVERAGE 

7,313 

5,287 

2,026 

223 

8 

215 

7,090 

1977 

AVERAGE 

8,807 

6,615 

2,193 

243 

50 

193 

8,565 

1978 

AVERAGE 

8,363 

6,356 

2,008 

362 

158 

204 

8,002 

1979 

AVERAGE 

8,456 

6,519 

1,937 

472 

235 

237 

7,984 

1980 

January 

8,598 

6,406 

2,192 

550 

322 

226 

8,048 

February 

7,945 

6,013 

1,931 

558 

332 

227 

7,386 

March 

7,452 

5,695 

1,757 

573 

330 

243 

6,879 

April 

7,106 

5,598 

1,508 

434 

192 

241 

6,672 

May 

6,579 

5,106 

1,472 

591 

326 

266 

5,987 

June 

6,894 

5,480 

1,414 

654 

365 

289 

6,240 

July 

6,257 

4,843 

1,414 

531 

238 

293 

5,727 

August 

6,192 

4,803 

1,389 

319 

78 

241 

5,873 

September 

6,239 

4,707 

1,532 

557 

322 

235 

5,682 

October 

6,379 

4,768 

1,611 

598 

309 

288 

5,781 

November 

6,408 

4,680 

1,728 

549 

289 

260 

5,858 

December 

6,894 

5,082 

1,812 

622 

343 

279 

6,272 

AVERAGE 

6,909 

5,263 

1,646 

544 

287 

258 

6,365 

1981 

January 

6,814 

4,923 

1,892 

558 

339 

219 

6,257 

February 

6,777 

4,873 

1,904 

569 

198 

371 

6,208 

March 

6,026 

4,521 

1,505 

586 

210 

376 

5,440 

April 

5,767 

4,457 

1,310 

570 

198 

372 

5,198 

May 

5,702 

4,267 

1,436 

595 

312 

283 

5,107 

June 

5,422 

4,084 

1,338 

420 

123 

297 

5,002 

July 

5,809 

4,336 

1,473 

571 

257 

314 

5,238 

August 

5,737 

4,165 

1,572 

644 

204 

440 

5,093 

September 

6,326 

4,714 

1,612 

519 

194 

325 

5,807 

October 

5,939 

4,382 

1,557 

738 

226 

512 

5,202 

November 

5,610 

3,992 

1,619 

701 

278 

423 

4,909 

December 

5,896 

4,189 

1,707 

656 

189 

467 

5,240 

AVERAGE 

5,981 

4,406 

1,576 

595 

228 

367 

5,387 

1982 

January 

5,232 

3,648 

1,585 

829 

238 

591 

4,404 

February 

4,691 

2,949 

1,742 

804 

304 

499 

3,887 

March* 

R  4,461 

R  2,856 

R 1 ,606 

882 

321 

561 

3,579 

April** 

3,854 

2,604 

1,250 

NA 

NA 

NA 

NA 

AVERAGE 

4,562 

3,019 

1,543 

NA 

NA 

NA 

NA 

1  Includes  lease  condensate. 

2  Includes  shipments  from  United  States  possessions  and  territories. 

3  Includes  shipments  to  United  States  possessions  and  territories. 

4  Includes  crude  oil  for  storage  in  the  Strategic  Petroleum  Reserve. 

5  Net  Imports  =  Imports  minus  Exports. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA  =  Not  available.         R  =  Revised  data. 

See  Explanatory  Note  5.1. 

Preliminary  Statistics.    See  Explanatory  Note  2.7. 
Geographic  coverage:     The  50   United  States  and  the  District  of  Columbia  including  adjacent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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'Includes  crude  oil  and  natural  gas  plant 
production. 

includes  SPR  imports. 

Source  table:  "Crude  Oil  and  Petroleum 
Products  Overview." 


Legend 

Y7X  SPR  Crude  Oil 

■I  Crude  Oil  and  Petroleum  Products, 
Excluding  SPR 


Source  tables:  "Crude  Oil  and 
Petroleum  Products  Overview"  and 
"Crude  Oil  Supply  and  Disposition." 
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Petroleum  Overview,  Annual 
(Thousand  Barrels  per  Day) 


20,000  t 


15,000 


10,000 


5,000 


Petroleum  Product  Supplied 


Total  Domestic  Production1 


Net  Petroleum  Imports2 


— I  I 

1973      1974 


— I-" 
1975 


I  I 

1976      1977 


1978 


—I 1  I 

1979      1980      1981 


Crude  Oil  and  Petroleum  Products  Ending  Stocks,  Annual 
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Petroleum  Overview,  Monthly 
(Thousand  Barrels  per  Day) 


Includes  crude  oil  and  natural  gas  plant 
>roduction. 

Includes  SPR  imports. 

Source  table:  "Crude  Oil  and  Petroleum 
rYoducts  Overview." 


Legend 

E3  SPR  Crude  Oil 

■  Crude  Oil  and  Petroleum  Products, 
Excluding  SPR 

I     1  Average  Stock  Range1 


'Average  stock  range  (excluding  SPR) 
based  on  3  years  of  data.  See 
Explanatory  Note  2.5. 

Source  tables:  "Crude  Oil  and 
Petroleum  Products  Overview"  and 
"Crude  Oil  Supply  and  Disposition." 
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Crude  Oil  and  Petroleum  Product  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 


2,000  -l 


1,500  " 


1,000 


500 


MAM 
1981 


Crude  Oil1  Supply  and  Disposition 


Supply 

Stock 

Field  Production 

Imports2 

Withdrawal3 

Total 

Domestic 

Alaskan 

Total 

SPR4 

Other 

SPR4 

Other 

Thousand  Barrels  per  Day 

1973 

AVERAGE 

9,208 

198 

3,244 

3,244 

11 

1974 

AVERAGE 

8,774 

193 

3,477 

3,477 

-62 

1975 

AVERAGE 

8,375 

191 

4,105 

4,105 

-17 

1976 

AVERAGE 

8,132 

173 

5,287 

5,287 

-39 

1977 

AVERAGE 

8,245 

464 

6,615 

21 

6,594 

-20 

-150 

1978 

AVERAGE 

8,707 

1,229 

6,356 

162 

6,195 

-163 

84 

1979 

AVERAGE 

8,552 

1,401 

6,519 

67 

6,452 

-67 

-81 

1980 

January 

8,675 

1,634 

6,406 

0 

6,406 

0 

-594 

February 

8,705 

1,630 

6,013 

0 

6,013 

0 

-292 

March 

8,698 

1,647 

5,695 

0 

5,695 

0 

-47 

April 

8,685 

1,649 

5,598 

0 

5,598 

0 

-412 

May 

8,635 

1,627 

5,106 

0 

5,106 

0 

-117 

June 

8,554 

1,626 

5,480 

0 

5,480 

0 

65 

July 

8,547 

1,612 

4,843 

0 

4,843 

0 

88 

August 

8,414 

1,612 

4,803 

0 

4,803 

0 

-274 

September 

8,619 

1,610 

4,707 

54 

4,653 

-54 

361 

October 

8,532 

1,588 

4,768 

131 

4,637 

-123 

-68 

November 

8,495 

1,561 

4,680 

142 

4,538 

-189 

181 

December 

8,606 

1,602 

5,082 

198 

4,884 

-177 

481 

AVERAGE 

8,597 

1,617 

5,263 

44 

5,219 

-45 

-52 

1981 

January 

8,533 

1,606 

4,923 

106 

4,817 

-151 

-41 

February 

8,598 

1,619 

4,873 

80 

4,793 

-127 

-191 

March 

8,601 

1,618 

4,521 

140 

4,382 

-155 

-335 

April 

8,543 

1,608 

4,457 

272 

4,185 

-444 

-333 

May 

8,496 

1,580 

4,267 

386 

3,881 

-513 

158 

June 

8,616 

1,632 

4,084 

318 

3,766 

-434 

335 

July 

8,422 

1,605 

4,336 

175 

4,161 

-324 

-10 

August 

8,574 

1,602 

4,165 

257 

3,908 

-372 

880 

September 

8,598 

1,607 

4,714 

435 

4,279 

-486 

126 

October 

8,547 

1,596 

4,382 

453 

3,929 

-501 

-260 

November 

8,595 

1,618 

3,992 

271 

3,720 

-259 

-93 

December 

8,624 

1,630 

4,189 

165 

4,024 

-252 

122 

AVERAGE 

8,562 

1,610 

4,406 

256 

4,150 

-336 

32 

1982 

January 

8,669 

1,712 

3,648 

170 

3,478 

-159 

-77 

February 

8,690 

1,715 

2,949 

159 

2,790 

-213 

-3 

March* 

R  8,597 

R  1,702 

R  2,856 

R185 

R  2,671 

R-235 

R170 

April** 

8,595 

1,700 

2,604 

203 

2,401 

-209 

241 

AVERAGE 

8,637 

1,707 

3,019 

180 

2,840 

-204 

84 

1  Includes  lease  condensate. 

2  Includes  shipments  from  United  States  possessions  and  territories. 

3  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 

4  Strategic  Petroleum  Reserve. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA  =  Not  available.  R  =  Revised  data. 

See  Explanatory  Note  5.2. 

Preliminary  statistics.   See  Explanatory  Note  2.7. 
Geographic  coverage:     The  50   United  States  and  the  District  of  Columbia  including  adjacent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil1  Supply  and  Disposition  (  continued  ) 


Supply  (Continued) 

Disposition 

Ending  Stocks2 

Unac- 
counted 
for  Crude 
Oil 

Crude 
Used 

Directly 
and 

Losses 

Refinery 
Inputs 

Exports3 

Total 

Crude 

Oil 

SPR" 

Other 
Primary 

Thousand  Barrels  per  Day 

Millions  of  Barrels 

1973  AVERAGE 

1974  AVERAGE 

1975  AVERAGE 

1976  AVERAGE 

1977  AVERAGE 

1978  AVERAGE 

1979  AVERAGE 

1980  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1981      January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1982      January 
February 
March* 
April** 

AVERAGE 


3 
-25 

17 

77 

-6 
-57 
-11 

166 

124 

-278 

-165 

55 

1 

52 

147 

27 

-3 

266 

24 

34 

352 
-29 
-10 
92 
241 
-33 
162 
-71 
-184 
190 
371 
-45 

88 

-138 
199 
278 
NA 

NA 


-32 
-28 
-30 
-33 
-30 
-30 
-29 

-31 
-31 
-30 
-29 
-28 
-30 
-29 
-28 
-26 
-25 
-26 
-26 

-28 

-28 
-23 
-29 
-27 
-28 
-30 
-62 
-61 
-65 
-67 
-68 
-67 

-46 

-66 
-66 
-68 

NA 

NA 


12,431 
12,133 
12,442 
13,416 
14,602 
14,739 
14,648 

14,301 
14,187 
13,709 
13,484 
13,326 
13,705 
13,264 
12,984 
13,313 
12,772 
13,119 
13,648 

13,481 

13,248 
12,903 
12,383 
12,090 
12,309 
12,415 
12,267 
12,911 
12,510 
12,065 
12,260 
12,383 

12,477 

1 1 ,638 

11,252 

R1 1,277 

11,537 

11,429 


2 

3 

6 

8 

50 

158 

235 

322 
332 
330 
192 
326 
365 
238 
78 
322 
309 
289 
343 

287 

339 
198 
210 
198 
312 
123 
257 
204 
194 
226 
278 
189 

228 

238 
304 
321 
NA 

NA 


242 
265 
271 
285 
348 
376 
430 

449 
457 
459 
471 
475 
473 
470 
478 
469 
475 
475 
466 


494 
503 
518 
541 
552 
555 
566 
550 
561 
584 
595 
599 


606 

612 

R614 

623 


7 
67 
91 

91 
91 
91 
91 
91 
91 
91 
91 
93 
97 
102 
108 


112 
116 
121 
134 
150 
163 
173 
185 
199 
215 
223 
230 


235 

241 

R249 

254 


242 
265 
271 
285 
340 
309 
339 

358 
366 
367 
380 
383 
381 
379 
387 
376 
379 
373 
358 


381 

387 

397 

407 

402 

392 

393 

365 

361 

369 

372 

369 


371 

371 

R366 

369 


1  Includes  lease  condensate. 

2  Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

3  Includes  shipments  to  United  States  possessions  and  territories. 

4  Strategic  Petroleum  Reserve. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

NA  =  Not  available.  R  =  Revised  data. 

'     See  Explanatory  Note  5.2. 

"    Preliminary  statistics.    See  Explanatory  Note  2.7.  ,..„   ar,iaf.oni  area*  nf 

Geographic  coverage:     The  50   United  States  and  the   Distnct  of  Columbia  including  ad|acent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Sources:    See  "Sources"  at  the  end  of  this  section. 
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I 


'Includes  SPR  imports. 

Source  table:  "Crude  Oil  Supply  and 
Disposition." 


Legend 
E2SPR 

Hi  Other  Primary 


Source  table:  "Crude  Oil  Supply  and 
Disposition." 
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Crude  Oil  Supply  and  Disposition,  Annual 
(Thousand  Barrels  per  Day) 
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'Includes  SPR  imports. 

Source  table:  "Crude  Oil  Supply  and 
Disposition." 
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[       |  Average  Stock  Range1 


'Average  stock  range  (excluding  SPR) 
based  on  3  years  of  data.  See 
Explanatory  Note  2.5. 

Source  table:  "Crude  Oil  Supply  and 
Disposition." 
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Finished  Motor  Gasoline  Supply  and  Disposition 


w 

f 

I 

I; 

H 


Supply 

Disposition 

Ending  Stocks1 

Total 
Produc- 
tion 

Imports2 

Stock 
With- 
drawal2 3 

Exports 

Product  Supplied 

Total 

Motor 

Gasoline4 

Total 

Unleaded5 

Unleaded 

Finishc 

Moto 

Gasolii 

Thousand  Barrels  per  Day 

Percent 
of  Total 

Millions  of  Barrels 

1973 
1974 
1975 
1976 
1977 
1978 
1979 


AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 


1980  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1981  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1982  January 
February 
March* 
April** 

AVERAGE 


6,535 
6,360 
6,520 
6,841 
7,033 
7,169 
6,852 

6,991 
6,866 
6,519 
6,284 
6,316 
6,569 
6,465 
6,452 
6,383 
6,131 
6,467 
6,644 

6,506 

6,687 
6,282 
6,213 
6,114 
6,121 
6,222 
6,417 
6,616 
6,567 
6,447 
6,583 
6,621 

6,409 

6,181 

5,917 

R  6,004 

5,916 

6,007 


134 
204 
184 
131 
217 
190 
181 

141 
154 
155 
155 
132 
148 
149 
141 
106 
152 
126 
121 

140 

138 

111 
170 
174 
146 
161 
118 
125 
169 
143 
145 
196 

150 

114 
133 
183 
NA 

NA 


9 

-24 

-28 

10 

-72 

54 

2 

-809 

-423 

-267 

362 

283 

-59 

-132 

56 

28 

380 

-359 

-133 

-66 

-435 

-100 

-81 

298 

341 

620 

282 

-93 

-74 

10 

-333 

-91 

29 

-358 

28 

469 

NA 

NA 


(s) 


(s) 
(s) 


(s) 


(s) 

(s) 
(s) 


(s) 


3 
2 
3 
1 
11 


18 

8 

44 

NA 

NA 


6,674 
6,537 
6,675 
6,978 
7,177 
7,412 
7,034 

6,323 
6,596 
6,406 
6,800 
6,729 
6,657 
6,743 
6,648 
6,510 
6,662 
6,234 
6,632 

6,579 

6,389 
6,293 
6,303 
6,585 
6,608 
7,001 
6,817 
6,645 
6,660 
6,598 
6,395 
6,715 

6,586 

5,920 

6,070 

R6.612 

6,190 

6,201 


NA 

NA 

NA 

NA 

1,976 

2,521 

2,798 

2,718 
2,969 
3,032 
3,021 
2,980 
3,099 
3,131 
3,135 
3,054 
3,110 
3,123 
3,421 

3,067 

3,115 
3,103 
3,097 
3,281 
3,119 
3,421 
3,420 
3,346 
3,337 
3,253 
3,203 
3,444 

3,262 

3,033 

3,145 

3,396 

NA 

NA 


NA 
NA 
NA 
NA 
27.5 
34.0 
39.8 

43.0 
45.0 
47.3 
44.4 
44.3 
46.6 
46.4 
47.2 
46.9 
46.7 
50.1 
51.6 

46.6 


209 
218 
235 
231 
258 
238 
237 

262 
275 
283 
272 
263 
265 
261 
259 
258 
247 
257 
261 


48.8 

277 

49.3 

284 

49.1 

285 

49.8 

272 

47.2 

258 

48.9 

242 

50.2 

227 

50.4 

233 

50.1 

237 

49.3 

235 

50.1 

247 

51.3 

251 

49.5 

51.2 

262 

51.8 

262 

51.4 

R248 

NA 

223 

227 
230 
232 
223 
213 
194 
185 
188 
191 
190 
200 
203 


214 
213 
199 
NA 


NA 


1  Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

2  Beginning  in  1981  excludes  blending  components. 

3  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 

4  Includes  motor  gasoline  blending  components. 

5  Includes  gasohol. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

<s)    =  Less  than  500  barrels.         NA  =  Not  available.         R  =  Revised  data. 

See  Explanatory  Note  5.3. 

Preliminary  statistics.  See  Explanatory  Note  2.7. 
Notes:    Beginning    in    January    1981,    the    Energy    Information    Administration    modified    survey 
procedures.  See  Explanatory  Note  4  on  Changes  for  the  effects  on  motor  gasoline  statistics. 
Beginning    in    January     1975,     the     Bureau    of    Mines,     Dept.     of    the     Interior,     expanded     its 
additional  100  bulk  terminal  operators. 

Geographic  coverage:   The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:  See  "Sources"  at  the  end  of  this  section. 
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Distillate  Fuel  Oil  Supply  and  Disposition 


Supply 

Disposition 

Ending 
Stocks' 

Total 
Production           Imports 

Crude 
Stock                 Used 
Withdrawal2          Directly 

Exports 

Product 
Supplied 

Thousand  Barrels  per  Day 

Millions  of 
Barrels 

1973 

AVERAGE 

2,822 

1974 

AVERAGE 

2,669 

1975 

AVERAGE 

2,654 

1976 

AVERAGE 

2,924 

1977 

AVERAGE 

3,278 

1978 

AVERAGE 

3,167 

1979 

AVERAGE 

3,153 

1980 

January 

3,014 

February 

2,766 

March 

2,558 

April 

2,461 

May 

2,474 

June 

2,647 

July 

2,690 

August 

2,462 

September 

2,686 

October 

2,590 

November 

2,703 

December 

2,891 

AVERAGE 

2,662 

1981 

January 

2,988 

February 

2,810 

March 

2,484 

April 

2,418 

May 

2,454 

June 

2,502 

July 

2,403 

August 

2,656 

September 

2,611 

October 

2,490 

November 

2,729 

December 

2,862 

AVERAGE 

2,616 

1982 

January 

2,615 

February 

2,447 

March* 

R2.294 

April** 

2,368 

AVERAGE 

2,431 

392 
289 
155 
146 
250 
173 
193 

179 
237 
193 
154 
126 
108 
117 
77 
101 
115 
133 
166 

142 

273 
325 
144 
116 
165 
201 
179 
159 
129 
117 
114 
95 

167 

96 

130 

R48 

94 

91 


-115 

2 

-9 

2 

40 

2 

62 

1 

-176 

1 

93 

1 

-34 

1 

526 

1 

716 

1 

445 

1 

21 

2 

-199 

1 

-439 

1 

-557 

2 

-403 

2 

-201 

2 

215 

1 

111 

1 

556 

1 

64 

1 

818 

11 

267 

11 

254 

9 

(s) 

10 

-234 

10 

-275 

10 

-210 

10 

-439 

8 

-217 

10 

182 

9 

38 

11 

317 

11 

42 

10 

780 

10 

689 

11 

R612 

10 

591 

NA 

9 
2 

1 
1 
1 
3 
3 

7 

8 

19 

2 


(s) 

(s) 
(s) 

(s) 
(s) 
(s) 


(s) 


17 


(s) 


668 


NA 


1 

5 

6 

26 


90 

90 

84 

NA 

NA 


3,092 
2,948 
2,851 
3,133 
3,352 
3,432 
3,311 

3,714 
3,712 
3,179 
2,635 
2,402 
2,317 
2,249 
2,137 
2,587 
2,920 
2,949 
3,615 

2,866 

4,090 
3,395 
2,891 
2,541 
2,395 
2,437 
2,381 
2,384 
2,532 
2,792 
2,886 
3,258 

2,830 

3,410 

3,187 

R2.881 

2.980 

3,114 


196 
200 
209 
186 
250 
216 
229 

212 

192 
178 
177 
183 
197 
214 
226 
232 
226 
222 
205 


180 
173 
165 
165 
172 
180 
187 
200 
207 
201 
200 
190 


166 

147 

R128 

107 


1  Ending  stocks  for  1973  -  1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

(s)  =  Less  than  500  barrels  per  day.      NA  =  Not  available.      R  =  Revised  data. 
*    See  Explanatory  Note  5.4. 

**  Preliminary  Statistics.     See  Explanatory  Note  2.7. 

Note    Beginning     in     January     1981,     the     Energy     Information     Administration     modified     survey 
processinq  procedures.   See  Explanatory  Note  4  on  Changes  for  the  effects  on  Distillate  Fuel  Oil  statistics. 

Beginning    in    January    1975,    the    Bureau    of    Mines,    Dept.    of    the    Interior,    expanded    its    stocks    coverage    to    include 
an  additional  100  bulk  terminal  operators. 

Geographic     coverage:  The     50     United     States     and     the     District 

the  outer  continental  shelf  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 
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)* 


* 


'Figures  for  1979  and  1980  recast  to 
account  for  data  system  changes  in  1981. 
See  Explanatory  Note  4. 

2Liquefied  Petroleum  Gases. 

Source  tables:  "Finished  Motor 
Gasoline  Supply  and  Disposition," 
"Distillate  Fuel  Oil  Supply  and 
Disposition,"  "Residual  Fuel  Oil  Supply 
and  Disposition,"  "Liquefied  Petroleum 
Gases  and  Ethane  Supply  and 
Disposition." 


'Includes  finished  motor  gasoline 
blending  components. 

Source  table:  "Finished  Motor  Gasoline 
Supply  and  Disposition." 
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Products  Supplied,  Annual 
(Thousand  Barrels  per  Day) 


,000 


6,000  - 


4,000  - 


2,000 


Finished  Motor  Gasoline1 


Distillate  Fuel  Oil1 

Residual  Fuel  Oil1 
LPG2  and  Ethane 


~" 1 1 1 1 1 1 1 1 1 

1973   1974   1975   1976   1977   1978   1979   1980   1981 


Motor  Gasoline1  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


300  -, 


1973   1974   1975   1976   1977   1978   1979   1980   1981 


Products  Supplied,  Monthly 
(Thousand  Barrels  per  Day) 


'Liquefied  Petroleum  Gases. 

Source  tables:  "Finished  Motor 
Gasoline  Supply  and  Disposition," 
"Distillate  Fuel  Oil  Supply  and 
Disposition,"  "Residual  Fuel  Oil  Supply 
and  Disposition,"  "Liquefied  Petroleum 
Gases  and  Ethane  Supply  and 
Disposition." 


8,000 


6,000 


4,000 


2,000 


Finished  Motor  Gasoline 


\ 


Distillate  Fuel  Oil 


Residual  Fuel  Oil 


LPG'and  Ethane 
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M 
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A 
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M 


A 
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1982 


-i- 
M 


"I 
A 


Legend 

B  Total  Motor  Gasoline1 
77%  Finished  Motor  Gasoline 
I     |  Average  Stock  Range2 


Motor  Gasoline  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 


300  -i 


250 


'Includes  finished  motor  gasoline 
blending  components. 

2Average  stock  range  for  total  motor 
gasoline  based  on  3  years  of  data.  See 
Explanatory  Note  2.5. 

Source  table:  "Finished  Motor  Gasoline 
Supply  and  Disposition." 


200 


150  • 


100  - 
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Distillate  Fuel  Oil  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


« 

I 

If 

Is 

k 


Source  table:  "Distillate  Fuel  Oil 
Supply  and  Disposition." 
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200 
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1973   1974   1975   1976   1977   1978   1979   1980   1981 


Residual  Fuel  Oil  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


100 


75 


50 


Source  table:  "Residual  Fuel  Oil  Supply 
and  Disposition." 
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1973   1974   1975   1976   1977   1978   1979   1980   1981 


Legend 

■  Average  Stock  Range1 


Distillate  Fuel  Oil  Ending  Stocks,  Monthly 

(Millions  of  Barrels) 


:«>(>  -i 


250 


200 


•Average  stock  range  based  on  3  years  of 
data.  See  Explanatory  Note  2.5. 

Source  table:  "Distillate  Fuel  Oil  Supply 
and  Disposition." 


Legend 

B  Average  Stock  Range1 


Residual  Fuel  Oil  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 


100  1 


■Average  stock  range  based  on  3  years  of 
data.  See  Explanatory  Note  2.5. 

Source  table:  "Residual  Fuel  Oil  Supply 
and  Disposition." 


M        A        M        J 
1981 
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Residual  Fuel  Oil  Supply  and  Disposition 


1  Ending  Stocks  for  1973-1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

NA  =  Not  available.         R  =  Revised  data. 

*    See  Explanatory  Note  5.4. 

**  Preliminary  Statistics.    See  Explanatory  Note  2.7. 

Notes:    Beginning  in  January  1981,  the  Energy  Information  Administration  modified  survey  forms, 

definitions,  and  processing  procedures. 

See  Explanatory  Note  4  on  changes  for  the  effects  on  residual  fuel  oil  statistics. 

Beginning  in  January  1975,  The  Bureau  of  Mines,  Dept.  of  the  Interior,  expanded  its  stocks 

coverage  to  include  an  additional  100  bulk  terminal  operators. 

Geographic     Coverage:  The     50     United     States     and     the     District     of     Columbia     including 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Sources:    See  "Sources"  at  the  end  of  this  section. 


Supply 

Disposition 

Ending 
Stocks1 

Total 

Crude 

Produc- 

Stock 

Used 

Products 

tion 

Imports 

Withdrawal2 

Directly 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

971 

1,853 

5 

17 

23 

2,822 

53 

1974 

AVERAGE 

1,070 

1,587 

-17 

13 

14 

2,639 

60 

1975 

AVERAGE 

1,235 

1,223 

2 

15 

15 

2,462 

74 

1976 

AVERAGE 

1,377 

1,413 

5 

17 

12 

2,801 

72 

1977 

AVERAGE 

1,754 

1,359 

-48 

13 

6 

3,071 

90 

1978 

AVERAGE 

1,667 

1,355 

-1 

13 

13 

3,023 

90 

1979 

AVERAGE 

1,687 

1,151 

-15 

12 

9 

2,826 

96 

1980 

January 

1,771 

1,338 

-51 

14 

5 

3,067 

97 

February 

1,773 

1,122 

214 

14 

17 

3,105 

91 

March 

1,584 

976 

87 

14 

2 

2,658 

88 

April 

1,595 

775 

102 

13 

40 

2,444 

85 

May 

1,509 

812 

-78 

12 

20 

2,235 

88 

June 

1,575 

749 

-4 

14 

14 

2,321 

88 

July 

1,480 

787 

71 

13 

60 

2,291 

86 

August 

1,444 

875 

-43 

13 

2 

2,286 

87 

September 

1,495 

906 

-31 

10 

21 

2,359 

88 

October 

1,512 

875 

-100 

9 

70 

2,227 

91 

November 

1,579 

1,024 

-74 

10 

88 

2,451 

93 

December 

1,660 

1,025 

46 

10 

62 

2,679 

92 

AVERAGE 

1,580 

939 

10 

12 

33 

2,508 

1981 

January 

1,611 

1,015 

298 

11 

65 

2,870 

82 

February 

1,565 

956 

144 

9 

125 

2,549 

78 

March 

1,423 

699 

107 

14 

145 

2,098 

75 

April 

1,320 

584 

63 

14 

151 

1,829 

73 

May 

1,222 

735 

-177 

14 

25 

1,769 

•      79 

June 

1,232 

540 

283 

14 

76 

1,993 

70 

July 

1,174 

830 

26 

48 

82 

1,995 

69 

August 

1,230 

819 

-179 

48 

69 

1,849 

75 

September 

1,286 

841 

-174 

51 

126 

1,878 

80 

October 

1,232 

773 

8 

54 

202 

1,865 

80 

November 

1,218 

844 

-35 

53 

203 

1,878 

81 

December 

1,295 

920 

80 

52 

157 

2,191 

78 

AVERAGE 

1,316 

796 

36 

32 

118 

2,062 

1982 

January 

1,183 

821 

328 

53 

235 

2,150 

68 

February 

1,136 

928 

358 

53 

213 

2,261 

58 

March* 

R1.121 

R910 

R26 

53 

197 

R1.912 

R57 

April** 

1,174 

675 

117 

NA 

NA 

1,822 

53 

AVERAGE 

1,154 

832 

204 

NA 

NA 

2,032 

adjacent     areas     of 
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Liquefied  Petroleum  Gases  and  Ethane  Supply  and  Disposition 


1  Ending  stocks  for  1973  -  1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 


Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
*    See  Explanatory  Note  5.5. 

Geographic     coverage:  The     50     United     States     and     the 

the  outer  continental  shelf  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 


Ending 

Supply 

Disposition 

Stocks1 

Total 

Stock 

Refinery 

Product 

Production 

Imports 

Withdrawal2 

Inputs 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

1,600 

132 

-35 

220 

27 

1,449 

99 

1974 

AVERAGE 

1,565 

123 

-38 

220 

25 

1,406 

113 

1975 

AVERAGE 

1,527 

112 

-35 

246 

26 

1,333 

125 

1976 

AVERAGE 

1,535 

130 

24 

260 

25 

1,404 

116 

1977 

AVERAGE 

1,566 

161 

-55 

233 

18 

1,422 

136 

1978 

AVERAGE 

1,537 

123 

12 

239 

20 

1,413 

132 

1979 

AVERAGE 

1,556 

217 

70 

236 

15 

1,592 

111 

1980 

January 

1,560 

264 

461 

291 

30 

1,963 

96 

February 

1,581 

252 

209 

252 

26 

1,764 

90 

March 

1,519 

214 

7 

211 

23 

1,506 

90 

April 

1,546 

186 

-339 

171 

19 

1,203 

100 

May 

1,538 

181 

-224 

182 

17 

1,295 

107 

June 

1,528 

184 

-319 

170 

18 

1,205 

117 

July 

1,485 

172 

-283 

209 

18 

1,147 

126 

August 

1,507 

158 

-296 

203 

17 

1,149 

135 

September 

1,495 

213 

-80 

228 

19 

1,382 

137 

October 

1,546 

249 

86 

259 

24 

1,597 

134 

November 

1,549 

231 

82 

304 

23 

1,535 

132 

December 

1,567 

289 

373 

319 

23 

1,888 

120 

AVERAGE 

1,535 

216 

-27 

233 

21 

1,469 

1981 

January 

1,628 

306 

373 

352 

21 

1,934 

116 

February 

1,614 

327 

166 

303 

21 

1,783 

112 

March 

1,570 

260 

-3 

257 

20 

1,550 

112 

April 

1,598 

214 

-218 

231 

26 

1,338 

118 

May 

1,608 

189 

-273 

220 

19 

1,285 

127 

June 

1,577 

206 

-194 

235 

24 

1,330 

133 

July 

1,526 

213 

-253 

215 

17 

1,253 

141 

August 

1,560 

195 

-241 

235 

149 

1,129 

148 

September 

1,620 

199 

-107 

287 

21 

1,404 

151 

October 

1,608 

287 

85 

317 

76 

1,586 

149 

November 

1,667 

280 

74 

382 

58 

1,581 

146 

December 

1,610 

255 

303 

447 

50 

1,671 

137 

AVERAGE 

1,598 

244 

-25 

290 

42 

1,485 

1982 

January 

1,546 

314 

480 

398 

67 

1,873 

122 

February 

1,476 

291 

310 

327 

51 

1,699 

114 

March* 

1,523 

223 

145 

289 

74 

1,528 

109 

AVERAGE 

1,516 

275 

312 

338 

65 

1,700 

District     of     Columbia     including     adjacent     areas     of 
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I 

i 

is 

* 


Source  table:  "Liquefied  Petroleum 
Gases  and  Ethane  Supply  and 
Disposition." 


Liquefied  Petroleum  Gases  and  Ethane  Ending  Stocks, 

Annual 

(Millions  of  Barrels) 


200 


150    ■ 

MM 

1973   1974   1975   1976   1977   1978   1979   1980   1981 


'Includes  natural  gasoline  and 
isopentane,  unfinished  oils,  gasoline 
blending  components,  jet  fuels,  kerosene, 
lubricants,  and  asphalt.  Some  gasoline 
blending  components  not  included  prior 
to  1981. 

Source  table:  "Other  Petroleum 
Products  Supply  and  Disposition." 
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Other  Petroleum  Products1  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


350  ■ 
300  ■ 
250    ■  ^_ 

iiimill 


1973   1974   1975   1976   1977   1978   1979   1980   1981 


Legend 

B  Average  Stock  Range1 


•Average  stock  range  based  on  3  years  of 
data.  See  Explanatory  Note  2.5. 

Source  table:  "Liquefied  Petroleum 
Gases  and  Ethane  Supply  and 
Disposition." 


Legend 

■  Average  Stock  Range2 


'Includes  natural  gasoline  and 
isopentane,  unfinished  oils,  gasoline 
blending  components,  jet  fuels,  kerosene, 
lubricants,  and  asphalt. 

2Average  stock  range  based  on  3  years  of 
data.  See  Explanatory  Note  2.5. 

Source  table:  "Other  Petroleum 
Products  Supply  and  Disposition." 


Liquefied  Petroleum  Gases  and  Ethane  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 


200  -t 


Other  Petroleum  Products1  Endings  Stocks,  Monthly 
(Millions  of  Barrels) 


350-1 
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Other  Petroleum  Products1  Supply  and  Disposition 


Supply 

Disposition 

Ending 
Stocks2 

Total 

Produc- 

Tion 

Imports 

Stock 
Withdrawal3 

Refinery 
Inputs 

Exports 

Products 
Supplied 

Thousand  Barrels  per  Day 

Millions  of 
Barrels 

1973 

AVERAGE 

1974 

AVERAGE 

1975 

AVERAGE 

1976 

AVERAGE 

1977 

AVERAGE 

1978 

AVERAGE 

1979 

AVERAGE 

1980 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

1981 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

1982 

January 

February 

March* 

AVERAGE 

3,693 
3,558 
3,424 
3,643 
3,912 
4,046 
4,153 

4,157 
4,181 
4,128 
4,105 
4,018 
4,016 
3,873 
3,753 
3,952 
3,737 
3,786 
3,792 

3,956 

3,719 
3,664 
3,660 
3,652 
3,832 
3,898 
3,840 
3,875 
3,748 
3,495 
3,503 
3,486 

3,693 

3,181 
3,364 
3,485 

3,342 


502 
432 
277 
206 
205 
166 
195 

269 
167 
219 
238 
222 
226 
188 
138 
206 
220 
213 
209 

210 

159 
185 
232 
223 
201 
230 
134 
275 
273 
237 
215 
207 

219 

240 
260 
241 

247 


-9 
-28 

-2 

-5 
-27 

14 
-37 

135 

-153 

-370 

-374 

-301 

-49 

82 

212 

25 

175 

156 

151 

-23 

86 

-219 

-42 

38 
-61 
-37 
302 
-25 
187 
231 

12 

88 

49 

-102 
-116 
-204 

-141 


750 
665 
537 
524 
514 
492 
352 

591 
380 
149 
86 
135 
250 
356 
351 
234 
351 
475 
362 

311 

827 
513 
643 
733 
595 
659 
797 
678 
887 
738 
807 
793 

724 

602 
646 
734 

661 


166 
174 
160 
175 
165 
167 
209 

186 
174 
200 
180 
227 
256 
209 
221 
188 
193 
148 
194 

198 

132 

208 
210 
192 
238 
197 
212 
219 
176 
227 
154 
223 

200 

180 
138 

161 

160 


3,270 
3,123 
3,002 
3,145 
3,410 
3,568 
3,749 

3,785 
3,641 
3,627 
3,703 
3,577 
3,687 
3,578 
3,532 
3,761 
3,588 
3,533 
3,596 

3,634 

3,005 
2,909 
2,996 
2,987 
3,139 
3,236 
3,267 
3,228 
3,145 
2,999 
2,768 
2,766 

3,038 

2,536 
2,724 
2,627 

2,626 


1  Includes  natural  gasoline  and  isopentane,  unfractioned  stream,  plant  condensate,  other 

liquids;  and  all  finished  petroleum  products  except  finished  motor  gasoline,  distillate 
fuel  oil,  and  residual  fuel  oil. 

2  Ending  Stocks  for  1973-1979  are  totals  as  of  December  31. 

3  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indi         •  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

*    See  Explanatory  Note  5.6. 

Note:    Beginning  in  January  1975,  the  Bureau  of  mines,  Dept.  of  the  Interior,  expanded  its  stocks 
coverage  to  include  an  additional  100  bulk  terminal  operators. 

Geographic     Coverage:  The     50     United     States     and     the     District     of     Columbia     including 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 


208 
218 
219 
220 
230 
225 
238 

234 
239 
250 
261 
271 
272 
270 
263 
262 
257 
252 
247 


296 
302 
304 
302 
304 
305 
296 
297 
291 
284 
284 
281 


284 
287 
294 


adjacent     areas     of 
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Crude  Oil  and  Petroleum  Product  Imports  from  OPEC  Sources 


United 

Total 

Saudi 

Arab 

Venezue- 

Other 

Total 

Arab 

Algeria 

Libya 

Arabia 

Emirates 

Indonesia 

Iran 

Nigeria 

la 

OPEC 

OPEC 

OPEC 

Thousand  Barrels  per  Day 

1973 

AVERAGE 

136 

164 

486 

71 

213 

223 

459 

1,135 

106 

2,993 

915 

1974 

AVERAGE 

190 

4 

461 

74 

300 

469 

713 

979 

88 

3,280 

752 

1975 

AVERAGE 

282 

232 

715 

117 

390 

280 

762 

702 

122 

3,601 

1,383 

1976 

AVERAGE 

432 

453 

1,230 

254 

539 

298 

1,025 

700 

134 

5,066 

2,424 

1977 

AVERAGE 

559 

723 

1,380 

335 

541 

535 

1,143 

690 

287 

6,193 

3,185 

1978 

AVERAGE 

649 

654 

1,144 

385 

573 

555 

919 

645 

226 

5,751 

2,963 

1979 

AVERAGE 

636 

658 

1,356 

281 

420 

304 

1,080 

690 

212 

5,637 

3,056 

1980 

January 

503 

618 

1,576 

202 

454 

95 

1,054 

786 

179 

5,467 

3,034 

February 

656 

603 

1,412 

304 

317 

9 

1,036 

543 

152 

5,031 

3,058 

March 

472 

654 

1,380 

289 

405 

0 

924 

352 

175 

4,652 

2,889 

April 

546 

683 

1,300 

150 

374 

0 

734 

343 

240 

4,369 

2,862 

May 

441 

468 

1,149 

172 

360 

0 

955 

405 

147 

4,098 

2,329 

June 

497 

561 

1,328 

178 

331 

0 

998 

409 

106 

4,408 

2,598 

July 

557 

492 

1,192 

158 

365 

0 

752 

417 

62 

3,995 

2,418 

August 

432 

431 

1,139 

142 

289 

0 

792 

406 

112 

3,743 

2,222 

September 

375 

505 

1,112 

107 

299 

0 

735 

425 

111 

3,670 

2,185 

October 

465 

478 

1,044 

182 

348 

0 

728 

482 

95 

3,821 

2,226 

November 

493 

500 

1,201 

105 

348 

0 

624 

595 

78 

3,944 

2,338 

December 

423 

658 

1,301 

83 

288 

0 

958 

610 

101 

4,423 

2,484 

AVERAGE 

488 

554 

1,261 

172 

348 

9 

857 

481 

130 

4,300 

2,551 

1981 

January 

324 

500 

1,297 

93 

424 

0 

908 

556 

27 

4,129 

2,214 

February 

381 

468 

1,122 

93 

407 

0 

866 

466 

92 

3,895 

2,064 

March 

352 

485 

1,027 

47 

328 

0 

771 

360 

54 

3,425 

1,911 

April 

263 

496 

1,056 

85 

314 

0 

826 

237 

42 

3,317 

1,916 

May 

393 

443 

929 

17 

277 

0 

664 

317 

124 

3,164 

1,792 

June 

390 

380 

865 

60 

355 

0 

519 

248 

118 

2,934 

1,736 

July 

333 

251 

1,073 

80 

340 

0 

651 

502 

38 

3,269 

1,757 

August 

348 

274 

1,068 

61 

377 

0 

321 

514 

84 

3,047 

1,751 

September 

336 

154 

1,451 

96 

371 

0 

323 

359 

149 

3,238 

2,036 

October 

242 

147 

1,342 

90 

427 

0 

412 

383 

172 

3,214 

1,820 

November 

185 

132 

1,236 

112 

353 

0 

517 

487 

55 

3,077 

1,665 

December 

176 

122 

1,075 

158 

395 

0 

698 

415 

102 

3,141 

1,532 

AVERAGE 

310 

320 

1,128 

83 

364 

0 

622 

404 

88 

3,318 

1,848 

1982 

January 

254 

161 

877 

87 

273 

0 

662 

376 

128 

2,818 

1,378 

February 

139 

92 

692 

79 

236 

0 

579 

347 

102 

2,267 

1,044 

March 

91 

37 

555 

155 

200 

0 

503 

399 

91 

2,032 

860 

AVERAGE 

162 

97 

709 

108 

236 

0 

582 

375 

107 

2,376 

1,096 

1  Includes  Ecuador,  Gabon,  Iraq,  Kuwait,  and  Qatar. 

2  Includes  Algeria,  Libya,  Saudi  Arabia,  United  Arab  Emirates,  Iraq,  Kuwait,  and  Qatar. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

Note:    Beginning  in  October  1977,  Strategic  Petroleum  Reserve  imports  are  included. 
Geographic  coverage:  The  50  United  States  and  the  District  of  Columbia,  including  adjacent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil  and  Petroleum  Product  Imports  from  Non-OPEC  Sources 


i 

s 


1973 

AVERAGE 

1974 

AVERAGE 

1975 

AVERAGE 

1976 

AVERAGE 

1977 

AVERAGE 

1978 

AVERAGE 

1979 

AVERAGE 

1980 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 


Bahamas 


Canada 


Mexico 


Netherlands 
Antilles 


Trinidad 

and 
Tobago 


United 
Kingdom 


Puerto 
Rico1 


Virgin 
Islands1 


Other2 


174 
164 
152 
118 
171 
160 
147 


175 
111 
124 
56 
77 
77 
43 
62 
58 
70 
22 
54 

78 


1,325 
1,070 
846 
599 
517 
467 
538 


570 
540 
460 
459 
419 
409 
378 
319 
458 
475 
470 
502 

455 


16 

8 

71 

87 

179 

318 

439 


545 
477 
460 
546 
576 
627 
460 
646 
550 
605 
459 
445 

533 


Thousand  Barrels  per  Day 


585 
511 
332 
275 
211 
229 
231 


289 
205 
184 
231 
176 
197 
242 
255 
213 
230 
264 
212 

225 


Total 


255 

15 

99 

329 

465 

3,263 

251 

8 

90 

391 

340 

2,832 

242 

14 

90 

406 

300 

2,454 

274 

31 

88 

422 

353 

2,247 

289 

126 

105 

466 

550 

2,614 

253 

180 

94 

429 

484 

2,613 

190 

202 

92 

431 

548 

2,819 

239 

296 

57 

467 

492 

3,131 

192 

105 

95 

536 

652 

2,914 

189 

232 

101 

449 

601 

2,800 

143 

182 

76 

425 

619 

2,737 

221 

124 

88 

303 

496 

2,481 

162 

146 

91 

314 

465 

2,486 

180 

115 

90 

378 

376 

2,262 

159 

196 

85 

264 

463 

2,449 

205 

218 

52 

343 

473 

2,569 

114 

134 

107 

372 

450 

2,557 

158 

157 

108 

391 

435 

2,464 

149 

199 

109 

423 

378 

2,471 

176 


176 


88 


388 


491 


2,609 


1981 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 


39 

543 

401 

84 

546 

437 

74 

471 

488 

68 

410 

440 

122 

366 

522 

51 

352 

537 

77 

381 

384 

69 

378 

489 

111 

419 

708 

63 

446 

668 

53 

540 

612 

70 

499 

588 

73 


445 


523 


197 
227 
227 
198 
213 
196 
212 
255 
163 
153 
168 
148 

196 


150 

219 

163 

271 

93 

263 

139 

402 

105 

352 

124 

397 

177 

558 

123 

592 

169 

528 

121 

351 

108 

253 

125 

290 

89 

494 

553 

2,686 

46 

481 

626 

2,881 

45 

370 

570 

2,600 

40 

365 

404 

2,450 

58 

344 

455 

2,538 

67 

262 

502 

2,488 

50 

206 

495 

2,540 

68 

184 

533 

2,691 

72 

265 

653 

3,084 

60 

303 

559 

2,725 

76 

294 

429 

2,533 

73 

367 

595 

2,755 

133 


374 


62 


327 


531 


2,663 


1982 

January 

February 

March 

AVERAGE 


28 

509 

426 

50 

533 

489 

43 

435 

503 

40 


491 


472 


179 
221 
189 

195 


106 
120 
118 

114 


346 
132 
293 

261 


62 
38 
62 

55 


1  U.S.  Possessions. 

2  Includes  all  Non-OPEC  countries  except  those  shown  above. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

Note:    Beginning  in  October  1 977,  Strategic  Petroleum  Reserve  imports  are  included. 
Geographic     coverage:         The     50     United     States     and     the     District     of     Columbia, 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 


334 
354 
307 

331 


425 
487 
479 

463 


2,415 
2,424 
2,429 

2,423 


including     adjacent     areas     of 
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Sources 


1973  through  1976:    Bureau  of  Mines,  U.S.  Department  of  the  Interior,  "Petroleum 
Statement,  Annual"  and  "PAD  Districts  Supply/Demand,  Annual",  Mineral 
Industry  Surveys. 

1977  through  1980:    Energy  Administration,  U.S.  Department 
of  Energy,  "Monthly  Petroleum  Statistics  Report",  (unleaded  gasoline  category) 

*  1977  through  1980:    Energy  Information  Administration,  U.S.  Department  of  Energy, 
"Petroleum  Statement,  Annual"  and  "PAD  Districts  Supply/Demand,  Annual",  Energy 
Data  Reports. 

*  January  1981  through  December  1981:    Energy  Information  Administration, 
U.S.  Department  of  Energy,  "Monthly  Petroleum  Statement". 

*  January  1982  through     March    1982:    Detailed  Statistics  in  this  issue. 
(See  Explanatory  Notes  5.1  through  5.6). 

'April     1982:    Estimates  are  based  on  EIA  weekly  data  (except  domestic 
crude  oil  production).  (See  Explanatory  Note  2.2). 

*  January  1982  through   April    1982:    Domestic  crude  oil  production 
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Detailed 
Statistics 


QIHHMHHMHB 


Table  1.  U.S.  Petroleum  Balance,  March  1982 


Thousand  Barrels 


Current  Month 

Thousand  Barrels 
per  Day 


Thousand  Barrels 


Year-to-Date 

Thousand  Barrels 
per  Day 


Crude  Oil  (Including  Lease  Condensate) 
Field  Production 

(1)  Alaska E  52,777 

(2)  Lower  48  States E  213,736 

(3)  Total  U.S E  266,513 

Net  Imports 

(4)  Imports  (Gross  Excluding  SPR)  82,789 

(5)  SPR  Imports  5,738 

(6)  Exports  9,950 

(7)  Imports  (Net  Including  SPR)  78,578 

Other  Sources 

(8)  SPR  Withdrawal  (  +  )  or  Addition  (-)  -7,296 

(9)  Other  Stock  Withdrawal  (  +  )  or  Addition  (-)  5,281 

(10)  Used  Directly  and  Losses -2,105 

(11)  Unaccounted  for  1  8.615 

(12)  Total  Other  Sources 4,495 

(13)  Crude  Input  to  Refineries 349,586 

(13)  =  (3)  +  (7)  +  (12) 

Natural  Gas  Plant  Liquids  (NGPL) 

(14)  Field  Production 48,675 

(15)  Imports  2 187 

(16)  Stock  Withdrawal  (  +  )  or  Addition  (-)  2 -284 

(17)  Total  NGPL  Supply 48,578 

Other  Liquids 

Unfinished  Oils  and  Gasoline  Blending  Components,  Total 

(18)  Stock  Withdrawal  (  +  )  or  Addition  (-)  746 

(19)  Imports  4,206 

(20)  Other  Hydrocarbons  and  Alcohol  New  Supply  (Field  Production) 1,398 

(21)  Refinery  Processing  Gam  1  15,836 

(22)  Crude  Used  Directly 1,949 

(23)  Total  Other  Liquids 24,135 

(23)  =  (18)  through  (22) 

(24)  Total  Production  of  Products  3 422,298 

(24)  =  (13)  +  (17)  +  (23) 

Net  Imports  of  Refined  Products  3 

(25)  Imports  (Gross) 45,379 

(26)  Exports 17,393 

(27)  Imports  (Net)  27.986 

(28)  Total  New  Supply  of  Products 450,284 

(28)  =  (24)  +  (27) 

(29)  Refined  Products  Stock  Withdrawal  (  +  )  or  Addition  (-)  3  32,063 

(30)  Total  Petroleum  Products  Supplied  for  Domestic  Use 482,347 

(30)  =  (28)  +  (29) 

(31)  Finished  Motor  Gasoline  204,976 

(32)  Naphtha-Type  Jet  Fuel  6,388 

(33)  Kerosene-Type  Jet  Fuel  23,928 

(34)  Kerosene  3,631 

(35)  Distillate  Fuel  Oil  89,304 

(36)  Residual  Fuel  Oil  59,259 

(37)  Liquefied  Petroleum  Gases  and  Ethane 47,362 

(38)  Other  57,170 

(39)  Total  Reclassified  1  -9,672 

(40)  Total  Product  Supplied 482,347 

(40)  =  (31)  through  (39) 

Ending  Stocks,  All  Oils 

(41)  Crude  Oil  and  Lease  Condensate  (Excluding  SPR)  365,689 

(42)  Strategic  Petroleum  Reserve  (SPR) 248,537 

(43)  Unfinished  Oils 1 15,833 

(44)  Gasoline  Blending  Components 49,932 

(45)  Natural  Gasoline  and  Unfractionated  Stream 17,768 

(46)  Finished  Refined  Products  3 603,143 

(47)  Total  Stocks  1,400,902 

1  A  balancing  item. 

2  Includes  isopentane,  natural  gasoline,  unfractionated  stream,  and  plant  condensate  only 

3  For  products  included  see  Explanatory  Note  5.7. 
E    =  Estimated 

—  Not  Applicable 
Note:  Total  may  not  equal  sum  of  components  due  to  independent  rounding. 
Sources  and  estimation  procedures:  See  Explanatory  Notes  1,  2,  and  5.7. 


1.702 

E  153,850 

1,709 

6.895 

E  624,712 

6,941 

8,597 

E  778,562 

8,651 

2,671 

268,719 

2,986 

185 

15,472 

172 

321 

25,854 

287 

2,535 

258,338 

2,870 

-235 

-18,196 

-202 

170 

2,811 

31 

-68 

-5,995 

-67 

278 

9,896 

110 

145 

-11,484 

-128 

11,277 

1,025,416 

1 1 ,394 

1,570 

139,332 

1,548 

6 

789 

9 

-9 

-2,244 

-25 

1,567 

137,877 

1,532 

24 

-4,456 

-50 

136 

14,032 

156 

45 

3.959 

44 

511 

45,910 

510 

63 

5,682 

63 

779 

65,127 

724 

13,623 

1,228,420 

13,649 

1,464 

132,836 

1,476 

561 

49.689 

552 

903 

83,147 

924 

14,525 

1,311,567 

14.573 

1,034 

109,716 

1,219 

15,560 

1,421,282 

15,792 

6,612 

558,461 

6,205 

206 

17,316 

192 

772 

73,854 

821 

117 

15,030 

167 

2,881 

284,271 

3,159 

1,912 

189,221 

2,102 

1,528 

153,007 

1,700 

1,844 

1 58,220 

1,758 

-312 

-28,098 

-312 

15.560 

1,421,282 

15,792 
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Definitions  of  Petroleum  Products  and  Other  Terms 
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Alcohol.  The  family  name  of  a  group  of  organic  chemical  compounds  composed  of  carbon,  hydrogen, 
and  oxygen.  The  series  of  molecules  vary  in  chain  length  and  are  composed  of  a  hydrocarbon  plus  a 
hydroxyl  group,  CH-(CH)n-OH.  "Alcohol"  includes  ethanol  and  methanol. 

Asphalt.  A  dark-brown-to-black  cement-like  material,  containing  bitumens  as  the  predominant 
constituents,  obtained  by  petroleum  processing.  The  definition  includes  crude  asphalt  as  well  as  the 
following  finished  products:  cements,  fluxes,  the  asphalt  content  of  emulsions  (exclusive  of  water),  and 
petroleum  distillates  blended  with  asphalt  to  make  cutback  asphalts.  The  conversion  factor  is  5.5 
42-gallon  barrels  per  short  ton. 

ASTM.  The  acronym  for  the  American  Society  for  Testing  and  Materials. 

Aviation  Gasoline  Blending  Components.  Finished  components  in  the  gasoline  range  which  will  be 
used  for  blending  or  compounding  into  finished  aviation  gasoline. 

Aviation  Gasoline  (Finished).  All  special  grades  of  gasoline  for  use  in  aviation  reciprocating  engines, 
as  given  in  ASTM  Specification  D  910  and  Military  Specification  MIL-G-5572. 

Barrel.  A  volumetric  unit  of  measure  for  crude  oil  and  petroleum  products  equivalent  to  42  U.S. 
gallons.  This  measure  is  used  in  most  statistical  reports.  Factors  for  converting  petroleum  coke,  asphalt, 
and  wax  to  barrels  are  given  in  the  definitions  for  these  products. 

Butane.  A  normally  gaseous  paraffinic  hydrocarbon,  C4H 10.  It  is  extracted  from  natural  gas  or  refinery 
gas  streams.  Butane  is  covered  by  ASTM  Specification  D1835  and  Gas  Processors  Association 
Specification  for  commercial  butane. 

•  Normal  Butane— A  saturated  straight-chain  hydrocarbon  of  butane.  It  is  a  colorless  paraffinic 
gas  that  boils  at  a  temperature  of  31.1°  F.  This  classification  includes  mixtures  of  gases  that 
contain  80  percent  or  more  normal  butane. 

•  Other  Butanes— All  butanes  not  included  as  normal  butane  or  isobutane. 

Butane-Propane  Mixtures.  Mixtures  consisting  exclusively  of  butane  and  propane  that  conform  to 
ASTM  Specification  D1835  and  Gas  Processors  Specification  for  commercial  butane-propane.  They 
are  extracted  from  natural  gas  and  refinery  gas  streams. 

Butylene.  An  olefinic  hydrocarbon,  C4H&  recovered  from  refinery  processes.  It  is  reported  in 
the  "Butane"  category. 

Coal.  A  generic  term  applied  to  carbonaceous  rocks  that  were  formed  by  the  partial  or  complete 
decomposition  of  vegetation.  These  stratified  carbonaceous  rocks  are  either  solid  or  brittle  and  are 
highly  combustible.  Includes  lignite,  bituminous  coal,  and  anthracite  which  conform  to  ASTM 
Specification  D  388. 

Crude  Oil  (including  Lease  Condensate).  A  mixture  of  hydrocarbons  that  existed  in  liquid  phase  in 
underground  reservoirs  and  remains  liquid  at  atmospheric  pressure  after  passing  through  surface 
separating  facilities.  Lease  condensate  is  included.  Drips  are  also  included,  but  topped  crude  (residual) 
oil  and  other  unfinished  oils  are  excluded.  Liquids  produced  at  natural  gas  processing  plants  and  mixed 
with  crude  oil  are  likewise  excluded  where  identifiable.  Crude  oil  is  considered  as  either  domestic  or 
foreign,  according  to  the  following: 

•  Domestic— Crude  oil  produced  in  the  United  States  or  from  its  outer  continental  shelf  as  defined 
in  43  U.S.C.  1331.  Hydrocarbons  such  as  shale  oil  and  tar  sand  oil  are  included. 

•  Foreign— Crude  oil  produced  outside  the  United  States.  Imported  Athabasca  hydrocarbons  are 
included. 
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Distillate  Fuel  Oil.  A  general  classification  for  one  of  the  petroleum  fractions  produced  in  conventional 

distillation  operations.  It  is  used  primarily  for  space  heating,  on-  and-off-highway  diesel  engine  fuel 
(including  railroad  engine  fuel  and  fuel  for  agricultural  machinery),  and  electric  power  generation. 
Included  are  products  known  as  No.  1  and  No.  2  heating  oils,  No.  1  and  No.  2  diesel  fuel  oils,  and  No.  4 
fuel  oil. 

.  No.  1  Fuel  Oil— A  light  distillate  fuel  oil  intended  for  vaporizing  pot-type  burners.  ASTM 
Specification  D  396  specifies  for  this  grade  maximum  distillation  temperatures  of  400°  F.  at  the 
10-percent  point  and  550°  F.  at  the  90- percent  point,  and  kinematic  viscosities  between  1.4  and  2.2 
centistokes  at  100°  F. 

.  No.  2  Fuel  Oil— A  distillate  fuel  oil  for  domestic  heating  for  use  in  atomizing-type  burners  or  for 
moderate  capacity  commercial-industrial  burner  units.  ASTM  Specification  D  396  specifies  for 
this  grade  temperatures  at  the  90-percent  point  between  540°  and  640°  F.,  and  kinematic 
viscosities  between  2.0  and  3.6  centistokes  at  100°  F. 

•  No.  1  and  No.  2  Diesel  Fuel  Oils— Distillate  fuel  oils  used  in  compression-ignition  engines,  as 
given  by  ASTM  Specification  D  975: 

1.  No.  1-D— A  volatile  distillate  fuel  oil  in  the  400°  to  550°  F.  boiling  range  for  engines  in 
service  requiring  frequent  speed  and  load  changes.  Type  C-B  diesel  fuel,  which  is  used  for 
city  buses  and  similar  operations,  is  included. 

2.  No.  2-D— A  distillate  fuel  oil  of  lower  volatility  in  the  540°  to  640°  F.  boiling  range  for 
engines  in  industrial  and  heavy  mobile  service.  Type  R-R  diesel  fuel  for  railroad 
compression-ignition  engines  and  Type  T-T  for  diesel-engine  trucks  are  included. 

•  No.  4  Fuel  Oil— A  fuel  oil  for  commercial  burner  installations  not  equipped  with  preheating 
facilities.  It  is  used  extensively  in  industrial  plants.  This  grade  is  a  blend  of  distillate  fuel  oil  and 
residual  fuel  oil  stocks  that  conforms  to  ASTM  Specification  D  396  or  Federal  Specification 
VV-F-815C;  its  kinematic  viscosity  is  between  5.8  and  26.4  centistokes  at  100°  F.  Also  included  is 
No.  4-D,  a  fuel  oil  for  low-  and  medium-speed  diesel  engines  that  conforms  to  ASTM  Specification 
D975. 

Eastern  Hemisphere.  That  half  of  the  earth  east  of  the  Atlantic  Ocean  which  includes  Europe,  Asia, 
Africa,  and  Australia.  The  Hawaiian  Foreign  Trade  Zone  is  in  this  hemisphere. 

Electric  Energy  (Purchased).  Electricity  purchased  for  refinery  operations  that  is  not  produced 
within  the  refinery  complex. 

Ethane.  A  normally  gaseous  paraffinic  hydrocarbon,  C2H6,  extracted  from  natural  gas  and  refinery 
gas  streams.  "Ethane"  includes  any  product  containing  90  percent  liquid  volume  or  more  ethane. 

Ethane-Propane  Mixtures.  Mixtures  of  ethane  and  propane  in  which  neither  component  is  90  percent 
or  more  of  the  liquid  volume.  It  is  extracted  for  natural  gas  and  refinery  gas  streams. 

Ethylene.  An  olefinic  hydrocarbon,  C2H4,  recovered  from  refinery  and  petrochemical  processes.  It  is 
reported  in  the  "Ethane"  category. 

Field  Production.  Represents  crude  oil  production  on  leases,  natural  gas  liquids  production  at  natural 
gas  processing  plants,  and  new  supply  of  other  hydrocarbons  and  alcohol. 

Gas  Well  Gas.  Natural  gas  produced  from  gas  wells.  Such  gas  may  be  either  associated  gas  or 
non-associated  gas. 

•  Associated  Gas— Free  natural  gas  in  immediate  contact,  but  not  in  solution,  with  crude  oil  in  the 
reservoir. 

•  Non-Associated  Gas— Free  natural  gas  not  in  contact  with,  nor  dissolved  in,  crude  oil  in  the 
reservoir. 

Imported  Crude  Oil  Burned  as  Fuel.  The  amount  of  foreign  crude  oil  burned  as  a  fuel  oil,  usually  as 
residual  fuel  oil,  without  being  processed  as  such.  "Imported  crude  oil  burned  as  fuel"  includes  lease 
condensate  and  liquid  hydrocarbons  produced  from  tar  sand  oil,  gilsonite,  and  oil  shale. 
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Isobutane.  A  saturated  branch-chain  isomer  of  butane.  It  is  a  colorless  paraffinic  gas  that  boils  at  a 
temperature  of  10.9°  F.  This  classification  includes  mixtures  of  gases  that  contain  80  percent  liquid 
volume  or  more  isobutane.  It  is  extracted  from  natural  gas  and  refinery  gas  streams. 

Isopentane.  A  saturated  branch-chain  hydrocarbon,  C5H12,  obtained  by  fractionation  of  natural 
gasoline  or  isomerization  of  normal  pentane. 

Kerosene.  A  petroleum  distillate  that  boils  at  a  temperature  between  300°  and  550°  F.,  that  has  a  flash 
point  higher  than  100°  F.  by  ASTM  Method  D  56,  that  has  a  gravity  range  from  40°  to  46°  API,  and  that 
has  a  burning  point  in  the  range  of  150°  to  175°  F.  It  is  a  clean-burning  product  suitable  for  use  as  an 
illuminant  when  burned  in  wick  lamps.  Includes  grades  of  kerosene  called  range  oil  having  properties 
similar  to  No.  1  fuel  oil,  but  with  a  gravity  of  about  43°  API  and  having  a  maximum  end-point  of  625°  F. 
Kerosene  is  used  in  space  heaters,  cook  stoves,  and  water  heaters. 

Kerosene-Type  Jet  Fuel.  A  quality  kerosene  product  with  an  average  gravity  of  40.7°  API,  a  10- 
percent  distillation  temperature  of  400°  F.,  and  an  end-point  of  572°  F.  It  is  covered  by  ASTM 
Specification  D  1655  and  Military  Specification  MIL-T-5624L  (Grade  JP-5  and  JP-8).  It  is  used 
primarily  for  commercial  turbojet  and  turboprop  aircraft  engines. 

Lease  Condensate.  A  natural  gas  liquid  recovered  from  gas  well  gas  (associated  and  non-associated)  in 
lease  separators  or  natural  gas  field  facilities.  Lease  condensate  consists  primarily  of  pentanes  and 
heavier  hydrocarbons. 

Lease  Separator.  A  surface  facility  used  for  separating  casinghead  gas  from  produced  crude  oil  and 
water  and  separating  gas  from  that  portion  of  associated  gas  and  non-associated  gas  that  liquefies  at  the 
temperature  and  pressure  conditions  of  the  separator. 

Liquefied  Petroleum  Gases  (LPG).  Propane,  propylene,  butanes,  butylene,  ethane-propane  mixtures, 
and  isobutane  produced  at  refineries  or  natural  gas  processing  plants,  including  plants  that  fractionate 
raw  natural  gas  plant  liquids.  Formerly  called  "Liquefied  Gases." 

Liquefied  Refinery  Gases  (LRG).  Liquefied  petroleum  gases  fractionated  from  refinery  or  still  gases. 
Through  compression  and/or  refrigeration  they  are  retained  in  the  liquid  state.  The  reported  categories 
are  ethane  and/or  ethylene,  propane  and/or  propylene,  butane  and/or  butylene,  butane-propane 
mixtures,  and  isobutane.  Excludes  still  gases  used  for  chemical  or  rubber  manufacture  which  are 
reported  as  petrochemical  feedstocks  and  also  excludes  liquefied  gases  ready  for  blending  into  gasoline 
which  are  reported  as  gasoline  blending  components.  Liquefied  refinery  gases  are  reported  for  use  as 
petrochemical  feedstocks,  other  uses,  or  both. 

Lubricants.  A  substance  used  to  reduce  friction  between  bearing  surfaces.  Petroleum  lubricants  may 
be  produced  either  from  distillates  or  residues.  Other  substances  may  be  added  to  impart  or  improve 
certain  required  properties.  "Lubricants"  includes  all  grades  of  lubricating  oils  from  spindle  oil  to 
cylinder  oil  and  those  used  in  greases.  The  three  categories  reported  are: 

•  Bright  Stock— A  refined,  high  viscosity  lubricating  oil  base  stock  that  is  usually  made  from  a 
residuum  by  a  treatment  such  as  deasphalting,  acid  treatment,  or  solvent  extraction. 

»  Neutral— A  distillate  lubricating  oil  base  stock  with  a  viscosity  that  is  usually  not  above  550 
Saybolt  Universal  Seconds  (SUS)  at  100°  F.  It  is  prepared  by  a  treatment  such  as  hydrofining, 
acid  treatment,  or  solvent  extraction. 

•  Other— A  lubricating  oil  base  stock  used  in  finished  lubricating  oils  and  greases,  including 
black,  coastal,  and  red  oils. 

Miscellaneous  Products.  Includes  all  finished  products  not  classified  elsewhere.  "Miscellaneous 
products"  include  petrolatum,  absorption  oils,  ram-jet  fuel,  petroleum  rocket  fuels,  synthetic  natural 
gas  feedstocks,  and  other  finished  products. 

Motor  Gasoline  Blending  Components.  Finished  components  in  the  gasoline  range  that  will  be  used 
for  blending  or  compounding  into  finished  motor  gasoline.  Pool  gasoline  is  included  in  this  category. 

Motor  Gasoline  (Finished).  A  complex  mixture  of  relatively  volatile  hydrocarbons,  with  or  without 
small  quantities  of  additives,  that  have  been  blended  to  form  a  fuel  suitable  for  use  in  spark-ignition 
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engines.  Specifications  for  motor  gasoline,  as  given  in  ASTM  Specification  I)  439  or  Federal 
Specification  VV-G-1690B,  include  a  boiling  range  of  122°  to  158°  F.  al  the  LO  percenl  point  to  365°  to 
374°  F.  at  the  90-percent  point  and  a  Reid  vapor  pressure  range  from  !)  to  15  psi.  "Motor  gasoline" 
includes  finished  leaded  gasoline,  finished  unleaded  gasoline,  and  gasohol.  Blendstock  is  excluded  until 
blending  has  been  completed.  Alcohol  that  is  to  be  used  in  the  blending  of  gasohol  is  also  excluded. 

.  Finished  Leaded  Gasoline— Contains  more  than  0.05  grams  of  lead  per  gallon  or  more  than 
0.005  grams  of  phosphorus  per  gallon.  The  actual  lead  content  of  any  given  gallon,  however,  may 
vary  as  a  function  of  the  size  of  the  producer  and  company  according  to  specific  Environmental 
Protection  Agency  waiver  provisions.  Premium  and  regular  grades  are  included,  depending  on 
the  octane  rating. 

.  Finished  Unleaded  Gasoline— Contains  up  to  0.05  grams  of  lead  per  gallon  and  0.005  grams  of 
phosphorus  per  gallon.  Premium  and  regular  grades  are  included,  depending  on  the  octane 
rating. 

.  Gasohol— A  blend  of  alcohol  and  finished  motor  gasoline  that  is  no  more  than  90  percent  of 
finished  motor  gasoline  (leaded  or  unleaded  as  described  above)  and  no  less  than  10  percent  or 
more  alcohol  (ethanol  or  methanol). 

Motor  Gasoline  (Total).  Includes  finished  leaded  motor  gasoline,  finished  unleaded  motor  gasoline, 
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Motor  Gasoline  (Total).  Includes  finished  leaded 
motor  gasoline  blending  components,  and  gasohol. 


Naphtha-Type  Jet  Fuel.  A  fuel  in  the  heavy  naphtha  boiling  range  with  an  average  gravity  of  52.8° 
API  and  20  to  90  percent  distillation  temperatures  of  290°  to  470°  F.,  meeting  Military  Specification 
MIL-T-5624L  (Grade  JP-4).  JP-4  is  used  for  turbojet  and  turboprop  aircraft  engines,  primarily  by  the 
military.  This  category  excludes  ram-jet  and  petroleum  rocket  fuels,  which  are  included  in  the 
"Miscellaneous  Products"  category. 

Natural  Gas.  A  mixture  of  hydrocarbons  and  small  quantities  of  various  nonhydrocarbons  existing  in 
the  gaseous  phase  or  in  solution  with  crude  oil  in  underground  reservoirs. 

Natural  Gas  Field  Facility.  A  field  facility  designed  to  process  natural  gas  produced  from  more  than 
one  lease  for  the  purpose  of  recovering  condensate  from  a  stream  of  natural  gas;  however,  some  field 
facilities  are  designed  to  recover  propane,  butane,  natural  gasoline,  etc.,  and  to  control  the  quality  of 
natural  gas  to  be  marketed. 

Natural  Gas  Plant  Liquids.  Natural  gas  liquids  recovered  from  natural  gas  in  gas  processing  plants, 
and  in  some  situations,  from  natural  gas  field  facilities.  Natural  gas  liquids  extracted  by  fractionators 
are  also  included.  These  liquids  are  defined  according  to  the  published  specifications  of  the  Gas 
Processors  Association  and  the  American  Society  for  Testing  and  Materials,  and  are  classified  as 
follows:  Ethane,  propane,  ethane-propane  mix,  isobutane,  butane,  butane-propane  mix,  isopentane, 
natural  gasoline,  plant  condensate,  unfractionated  stream,  and  other  products  from  natural  gas 
processing  plants  (i.e.,  products  meeting  the  standards  of  finished  petroleum  products  produced  at 
natural  gas  processing  plants,  such  as  finished  motor  gasoline,  finished  aviation  gasoline,  special 
naphthas,  kerosene,  distillate  fuel  oil,  and  miscellaneous  products). 

Natural  Gas  Processing  Plant.  A  facility  designed  to  recover  natural  gas  liquids  from  a  stream  of 
natural  gas  that  may  or  may  not  have  been  processed  through  lease  separators  or  natural  gas  field 
facilities.  The  facility  also  controls  the  quality  of  natural  gas  to  be  marketed.  Cycling  plants  are 
classified  as  gas  processing  plants. 

Natural  Gasoline.  A  mixture  of  hydrocarbons,  mostly  pentanes  and  heavier,  extracted  from  natural 
gas,  that  meets  vapor  pressure,  end-point,  and  other  specifications  for  natural  gasoline  set  by  the  Gas 
Producers  Association. 

OPEC.  The  acronym  for  the  Organization  of  Petroleum  Exporting  Countries,  oil-producing  and- 
exporting  countries  that  have  organized  for  the  purpose  of  negotiating  with  oil  companies  on  matters  of 
oil  production,  prices,  and  future  concession  rights.  Current  members  are  Algeria,,  Ecuador,  Gabon, 
Indonesia,  Iran,  Iraq,  Kuwait,  Libya,  Nigeria,  Qatar,  Saudi  Arabia,  United  Arab  Emirates,  and 
Venezuela. 

Operable  Distillation  Capacity.  The  maximum  amount  of  input  that  can  be  processed  by  a  crude  oil 
distillation  unit  in  a  24-hour  period,  making  allowances  for  processing  limitations  due  to  types  and 
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grades  of  inputs,  limitations  of  downstream  facilities,  scheduled  and  unscheduled  downtimes,  and 
environmental  constraints.  Includes  any  shutdown  capacity  that  could  be  placed  in  operation  within  90 
days. 

Other  Hydrocarbons.  Materials  received  by  a  refinery  and  consumed  as  raw  materials.  Includes 
hydrogen,  coal,  tar  derivatives,  gilsonite,  and  natural  gas  received  by  the  refinery  for  reforming  into 
hydrogen.  Natural  gas  to  be  used  as  fuel  is  excluded. 

Petrochemical  Feedstocks.  Chemical  feedstocks  derived  from  petroleum,  principally  for  the  manu- 
facture of  synthetic  rubber  and  a  variety  of  plastics.  The  categories  reported  are  "Naphtha-less  than 
400°  F.  end-point"  and  "Other  oils  over  400°  F.  end-point." 

•  Naphtha  less  than  400°  F.  end-point— A  naphtha  with  an  end  point  of  less  than  400°  F.  and  that  is 
reported  as  used  as  a  petrochemical  feedstock. 

•  Other  oils  over  400°  F.  end-point— Oils  with  an  end  point  over  400°  F.  and  that  are  reported  as 
used  as  a  petrochemical  feedstock. 

Petroleum  Coke.  A  residue,  the  final  product  of  the  condensation  process  in  cracking.  This  product  is 
reported  as  marketable  coke  or  catalyst  coke.  The  conversion  factor  is  5  42-gallon  barrels  per  short  ton. 

•  Marketable  Coke— Those  grades  of  coke  that  are  produced  in  delayed  or  fluid  cokers  and  which 
may  be  recovered  as  relatively  pure  carbon.  This  "green"  coke  may  be  sold  or  further  purified  by 
calcining. 

•  Catalyst  Coke— In  many  catalytic  operations  (i.e.,  catalytic  cracking)  carbon  is  deposited  on  the 
catalyst,  thus  deactivating  the  catalyst.  The  catalyst  is  reactivated  by  burning  off  the  carbon, 
which  is  used  as  fuel  in  the  refinery  process.  This  carbon  or  coke  is  not  recoverable  in  a 
concentrated  form. 

Petroleum  Products.  Petroleum  products  are  obtained  from  the  processing  of  crude  oil  (including 
lease  condensate),  natural  gas,  and  other  hydrocarbon  compounds.  Petroleum  products  include 
unfinished  oils,  natural  gasoline  and  isopentane,  plant  condensate,  unfractionated  stream,  ethane, 
liquefied  petroleum  gases,  aviation  gasoline,  motor  gasoline,  naphtha-type  jet  fuel,  kerosene-type  jet 
fuel,  kerosene,  distillate  fuel  oil,  residual  fuel  oil,  naphtha  less  than  400°  F.  end-point,  other  oils-over 
400°  F.  end-point,  special  naphthas,  lubricants,  waxes,  petroleum  coke,  asphalt,  road  oil,  still  gas,  and 
miscellaneous  products. 

Petroleum  Refinery.  An  installation  that  manufactures  finished  petroleum  products  from  crude  oil, 
unfinished  oils,  natural  gas  plant  liquids,  other  hydrocarbons,  and  alcohol. 

Plant  Condensate.  One  of  the  natural  gas  plant  liquids,  mostly  pentanes  and  heavier  hydrocarbons, 
recovered  and  separated  as  liquids  at  gas  inlet  separators  or  scrubbers  in  processing  plants. 

Primary  Stocks.  Stocks  of  crude  oil  or  petroleum  products  held  in  storage  at  (or  in)  leases,  refineries, 
natural  gas  processing  plants,  pipelines,  tankfarms,  and  bulk  terminals  that  can  store  at  least  50,000 
barrels  of  petroleum  products  or  that  can  receive  petroleum  products  by  tanker,  barge,  or  pipeline. 
Crude  oil  that  is  in  transit  from  Alaska,  or  that  is  stored  on  Federal  leases  or  in  the  Strategic  Petroleum 
Reserve  is  included.  "Primary  Stocks"  excludes  stocks  of  foreign  origin  that  are  held  in  bonded 
warehouse  storage. 

Propane.  A  normally  gaseous  hydrocarbon.  C3H  &  extracted  from  natural  gas  and  refinery  gas  streams. 
It  is  used  primarily  as  a  fuel  and  as  a  petrochemical  feedstock.  Propane  is  covered  by  ASTM 
Specification  D1835,  Gas  Processors  Association  for  commercial  and  HD-5  propane,  and  ASTM 
Specification  for  special  duty  propane. 

Propylene.  An  olefinic  hydrocarbon,  C3H6,  recovered  from  refinery  and  petrochemical  processes.  It  is 
reported  in  the  "Propane"  category. 

Residual  Fuel  Oil.  Topped  crude  of  refinery  operations.  "Residual  Fuel  Oil"  includes  No.  5  and  No.  6 
fuel  oils  as  defined  in  ASTM  Specification  D  396  and  Federal  Specification  VV-F-815C;  Navy  Special 
fuel  oil  as  defined  in  Military  Specification  MIL-F-859E  including  Amendment  2;  Bunker  C  fuel  oil. 
Residual  fuel  oil  is  used  for  the  production  of  electric  power,  space  heating,  vessel  bunkering,  and 
various  industrial  purposes.  Imports  of  residual  fuel  oil  include  "Imported  Crude  Oil  Burned  as  Fuel." 
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Road  Oil.  Any  heavy  petroleum  oil,  including  residual  asphaltie  oils,  used  as  a  dust  palliative  and 
surface  treatment  of  roads  and  highways.  It  is  generally  produced  in  six  grades;  from  0,  the  most  liquid, 
to  5,  the  most  viscous. 

Special  Naphthas.  All  finished  products  within  the  gasoline  range  that  are  used  as  paint  thinners, 
cleaners,  and  solvents.  These  products  are  refined  to  a  specified  flash  point  and  have  a  boiling  range  of 
90°  to  220°  F.  "Special  naphthas"  includes  all  commercial  hexane  and  cleaning  solvents  conforming  to 
ASTM  Specifications  D1836  and  D  484,  respectively.  Naphthas  to  be  blended  or  marketed  as  motor 
gasoline  or  aviation  gasoline  or  that  are  to  be  used  as  petrochemical  and  synthetic  natural  gas  (SNG) 
feedstocks  are  excluded. 

Steam  (Purchased).  Steam  that  is  purchased  for  use  by  a  refinery  that  was  not  generated  from  within 
the  refinery  complex. 

Still  Gas  (Refinery  Gas).  Any  form  or  mixture  of  gas  produced  in  refineries  by  distillation,  cracking, 
reforming,  and  other  processes.  The  principal  constituents  are  methane,  ethane,  ethylene,  butane, 
butylene,  propane,  propylene,  etc.  Still  gas  is  reported  for  petrochemical  feedstock  use  and  refinery  fuel 
use. 

.  Petrochemical  Feedstock  Use— Includes  all  refinery  streams  which  are  used  by  chemical  or 
rubber  manufacturing  operations  for  further  processing,  less  the  amount  of  such  streams 
returned  to  the  source  refinery.  Finished  petrochemical  products  are  not  included.  For  example, 
polyethylene,  butadiene,  etc.  are  considered  petrochemical  products;  therefore,  only  their 
feedstock  equivalents  are  included. 

•  Fuel  Use— All  other  still  gas. 

Strategic  Petroleum  Reserve  (SPR).  Stocks  (currently,  only  crude  oil)  maintained  by  the  Federal 
Government  for  use  during  periods  of  major  supply  interruption. 

Unfinished  Oils.  Includes  all  oils  requiringfurther  processing,  except  those  requiring  only  mechanical 
blending. 

Unfractionated  Stream.  Mixtures  of  unsegregated  natural  gas  plant  liquid  components  excluding 
those  included  in  plant  condensate.  This  product  is  extracted  from  natural  gas. 

Wax.  A  solid  or  semi-solid  material  derived  from  petroleum  distillates  or  residues  by  such  treatments 
as  chilling,  precipitating  with  a  solvent,  or  de-oiling.  It  is  a  light-colored,  more-or-less  translucent 
crystalline  mass,  slightly  greasy  to  the  touch,  consisting  of  a  mixture  of  solid  hydrocarbons  in  which  the 
paraffin  series  predominates.  Includes  all  marketable  wax  whether  crude  scale  or  fully  refined.  The 
three  grades  reported  are  microcrystalline,  crystalline— fully  refined,  and  crystalline— other.  The 
conversion  factor  is  280  pounds  per  42-gallon  barrel. 

.  Microcrystalline  Wax— Wax  extracted  from  certain  petroleum  residues  having  a  finer  and  less 
apparent  crystalline  structure  than  paraffin  wax  and  having  the  following  physical  charac- 
teristics: 

Penetration  at  77°  F.  (D-1321)— 60  maximum. 
Viscosity  at  210°  F.  in  Saybolt  Universal  Seconds  (SUS) 
(D-88)— 60  SUS  (10.22  centistokes)  minimum  to  150 
SUS  (31.8  centistokes)  maximum. 
Oil  content  (D-721)— 5  percent  minimum. 

.  Crystalline-Fully  Refined  Wax— A  light-colored  paraffin  wax  having  the  following  charac- 
teristics: 

Viscosity  at  210°  F. 
(D-88)— 59.9  SUS  (10.18  centistokes)  maximum. 

Oil  Content  (D-721)— 0.5  percent  maximum. 

Other  +20  color,  Saybolt  minimum. 

.  Crystalline-Other  Wax— A  paraffin  wax  having  the  following  characteristics: 
Viscosity  at  210°  F.  (D-88)— 59.9  SUS  (10.18  centistokes)  maximum. 
Oil  Content  (D-721)— 0.51  percent  minimum  to  15  percent  maximum. 

Western  Hemisphere.  That  half  of  the  earth  that  includes  North  and  South  America  and  the 
surrounding  waters. 
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Bureau  of  Mines  Petroleum  Refining  Districts  and  PAD 
Districts 


Refining  District 

East  Coast— District  of  Columbia  and  the  States  of  Maine,  New  Hampshire,  Vermont,  Massachusetts, 
Rhode  Island,  Connecticut,  New  Jersey,  Delaware,  Maryland,  Virginia,  North  Carolina,  South 
Carolina,  Georgia,  Florida,  and  the  following  counties  of  the  State  of  New  York:  Cayuga,  Tompkins, 
Chemung  and  all  counties  east  and  north  thereof.  Also  the  following  counties  in  the  State  of 
Pennsylvania:  Bradford,  Sullivan,  Columbia,  Montour,  Northumberland,  Dauphin,  York,  and  all 
counties  east  thereof. 

Appalachian  #1 — The  State  of  West  Virginia,  those  parts  of  the  States  of  Pennsylvania  and  New  York 
not  included  in  the  East  Coast  District. 


Appalachian  #2— The  following  counties  of  the  State  of  Ohio:  Erie,  Huron,  Crawford,  Marion, 
Delaware,  Franklin,  Pickaway,  Ross,  Pike,  Scioto,  and  all  counties  east  thereof. 

Indiana— Illinois— Kentucky— The  States  of  Indiana,  Illinois,  Kentucky,  Tennessee,  Michigan,  and 
that  part  of  the  State  of  Ohio  not  included  in  the  Appalachian  District. 

Minnesota— Wisconsin— North  and  South  Dakota— The  States  of  Minnesota,  Wisconsin,  North 
Dakota,  and  South  Dakota. 

Oklahoma— Kansas— Missouri— The  States  of  Oklahoma,  Kansas,  Missouri,  Nebraska,  and  Iowa. 


Texas  Inland— The  State  of  Texas  except  the  Texas  Gulf  Coast  District. 

Texas  Gulf  Coast— The  following  counties  of  the  State  of  Texas:  Newton,  Orange,  Jefferson,  Jasper, 
Tyler,  Hardin,  Liberty,  Chambers,  Polk,  San  Jacinto,  Montgomery,  Harris,  Galveston,  Waller,  Fort 
Bend,  Brazoria,  Wharton,  Matagorda,  Jackson,  Victoria,  Calhoun,  Refugio,  Aransas,  San  Patricio, 
Nueces,  Kleberg,  Kenedy,  Willacy,  and  Cameron. 

Louisiana  Gulf  Coast— The  following  Parishes  of  the  State  of  Louisiana:  Vernon,  Rapides,  Avoyelles, 
Pointe  Coupee,  West  Feliciana,  East  Feliciana,  Saint  Helena,  Tangipahoa,  Washington,  and  all 
Parishes  south  thereof.  Also  the  following  counties  of  the  State  of  Mississippi:  Pearl  River,  Stone, 
George,  Hancock,  Harrison,  and  Jackson.  Also  the  following  counties  of  the  State  of  Alabama:  Mobile 
and  Baldwin. 

North  Louisiana — Arkansas — The  State  of  Arkansas  and  those  parts  of  the  States  of  Louisiana, 
Mississippi,  and  Alabama  not  included  in  the  Louisiana  Gulf  Coast  District. 

New  Mexico— The  State  of  New  Mexico. 


Rocky  Mountain— The  States  of  Montana,  Idaho,  Wyoming,  Utah,  and  Colorado. 


West  Coast— The  States  of  Washington,  Oregon,  California,  Nevada,  Arizona,  Alaska,  and  Hawaii. 
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Petroleum  Administration  for  Defense  (PAD)  Districts 
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Note  1.1  EIA-64:  Natural  Gas  Liquids  Operations  Report 

Background 

The  EIA-64,  "Natural  Gas  Liquids  Operations  Report"  evolved  from  a  survey  designed  and  conducted 
by  the  United  States  Geological  Survey  beginning  in  1911.  This  form  collects  data  on  the  production  and 
storage  of  natural  gas  plant  liquids  at  natural  gas  processing  plants  and  fractionators. 

Description  of  Survey 
Universe 

The  universe  includes  all  operators  of  facilities  designed  to:  (1)  extract  liquid  hydrocarbons  from 
natural  gas  streams  (natural  gas  processing  plants);  (2)  separate  a  combined  products  liquid 
hydrocarbon  stream  into  its  component  products,  i.e.  propane,  butane,  natural  gasoline,  etc.  (fractiona- 
tors); or  (3)  store  the  liquid  hydrocarbon  output  of  plants  and  fractionators. 

The  mailing  list  is  automated.  It  is  maintained  by  matching  periodically  with  the  LP  Gas  Almanac 
listings  (including  supplements)  and  the  Oil  and  Gas  Journal  Processing  Plant  Survey  listings,  and  by 
making  changes  reported  by  the  respondents. 

Information  Collected 

The  data  are  submitted  monthly  by  facility  and  include  all  products  that  the  company  controls  through 
possession,  regardless  of  ownership.  The  main  items  of  information  collected  by  the  EIA-64  are  shown 
by  the  example  of  the  form  presented  below. 

Collection  Methods 

Completed  reports  are  required  to  be  postmarked  20  days  following  the  last  day  of  the  report  month. 
Follow-up  telephone  calls  are  made  to  nonrespondents  in  order  to  collect  data  before  publication  of  the 
aggregated  data. 

Imputing  Missing  Data 

Imputation  is  performed  only  for  companies  that  submitted  a  report  in  the  previous  month.  For  such 
companies,  previous  monthly  values  are  used  for  current  values.  The  previous  month's  ending  stocks 
value  is  used  for  both  the  current  month's  beginning  stocks  and  the  current  month's  ending  stocks.  The 
value  of  shipments  is  adjusted  to  balance  stock  level,  production,  receipts,  plant  fuel  use,  and  losses.  In 
the  event  that  the  previous  month's  data  were  estimated,  the  respondent  is  contacted  and  requested  to 
submit  estimates,  if  necessary,  to  be  followed  by  a  resubmission  of  actual  data. 

Response  Rates 

The  initial  response  rate  averages  85  percent,  with  a  final  response  averaging  98  percent  as  a  result  of 
telephone  follow-up  procedures. 

Data  Processing 

Upon  receipt,  the  reports  are  reviewed  for  identification  section  omissions,  duplicate  submissions,  and 
identification  information  changes.  The  data  are  then  entered  and  edited.  The  edit  program  includes 
checks  for  invalid  data  entry  codes,  range  checks  for  current-month  to  previous-month  changes 
(absolute  and  relative),  arithmetic  calculation  errors,  line  balancing  errors,  etc.  Telephone  calls  are 
made  to  respondents  to  resolve  questions. 


Note  1.2  EIA-87,  88,  89  and  90:  Joint  Petroleum  Reporting 
System 

Background 

The  Joint  Petroleum  Reporting  System  (JPRS)  comprises  four  surveys:  the  "Refinery  Report"  (EIA- 
87);  the  "Bulk  Terminal  Stocks  Report"  (EIA-88);  the  "Pipeline  Products  Report"  (EIA-89);  and  the 
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"Crude  Oil  Stocks  Report"  (EI  A-90).  This  group  of  forms  collects  data  on  petroleum  refinery  operations 
and  on  storage  of  crude  oil  and  petroleum  products.  The  origins  of  JPRS  lie  in  the  voluntary  petroleum 
reporting  systems  instituted  by  the  Bureau  of  Mines  (BOM)  soon  after  it  was  established  as  a  part  of  the 
Department  of  the  Interior  in  May  1910. 


Description  of  Survey 
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Universe 

The  respondent  universe  of  each  JPRS  survey  is  defined  as  follows: 

EIA-87:  All  petroleum  refineries  and  plants  producing  finished  motor  gasoline  through  the 
mechanical  blending  of  liquids  which  are  operated  or  controlled  in  the  50  States,  the  District  of 
Columbia,  Puerto  Rico,  the  Virgin  Islands,  Hawaiian  Foreign  Trade  Zone,  and  Guam. 

EIA-88:  All  bulk  terminal  facilities  in  the  50  States  and  the  District  of  Columbia,  Puerto  Rico,  and  the 
Virgin  Islands  that  (a)  have  total  bulk  storage*capacity  of  50,000  barrels  or  more  and/or  (b)  receive 
petroleum  products  by  tanker,  barge,  or  pipeline  regardless  of  ownership  of  the  material. 

EIA-89:  All  products  pipeline  companies  that  carry  petroleum  products  (including  interstate, 
intrastate  and  intracompany  pipelines)  in  the  50  States  and  the  District  of  Columbia. 

EI  A-90:  Crude  oil  pipeline  companies  (gathering  and  trunk  pipeline  companies),  crude  oil  producers, 
terminal  operators,  storers  of  crude  oil,  and  companies  transporting  Alaskan  crude  oil  by  water  (in 
excess  of  1,000  barrels),  regardless  of  ownership  in  the  50  States  and  the  District  of  Columbia. 

The  list  of  respondents  is  kept  current  by  checking  for  new  respondents  in  the  Oil  and  Gas  Journal 
weekly  magazine;  newspaper  articles;  the  Office  of  Resource  Applications  publication  "Trends  in 
Refinery  Capacity  &  Utilization;"  the  Office  of  Refinery  Operations  (ERA)  list  of  U.S.  Refiners;  and  the 
annual  survey  EIA-177  "Capacity  of  Petroleum  Refineries." 

Information  Collected 

The  main  items  of  information  collected  by  EIA-87,  are  shown  by  the  example  presented  below.  The 
EIA-88  and  EIA-89  collect  data  on  petroleum  product  stocks.  The  EIA-90  collects  data  on  crude  oil 
stocks  and  crude  oil  used  directly  as  fuel. 

Collection  Methods 

The  data  for  the  JPRS  surveys  are  collected  on  a  monthly  basis.  Completed  forms  are  required  to  be 
postmarked  by  the  20th  day  following  the  report  month.  Telephone  follow-up  calls  are  made  to 
nonrespondents  in  order  to  collect  data  before  publication  deadline.  An  automated  mailing  list  is 
maintained  and  is  used  to  monitor  receipt  of  the  forms. 

Imputing  Missing  Data 

Imputation  is  performed  only  for  companies  that  submitted  a  report  in  the  previous  month.  For  these 
companies,  the  previous  monthly  values  are  used  for  current  values.  The  previous  month's  ending  stocks 
value  is  used  for  both  the  current  month's  beginning  stocks  and  the  current  month's  ending  stocks.  The 
value  of  shipments  is  adjusted  to  balance  stock  level,  production  receipts,  and  losses.  In  the  event  that 
previous  month's  data  were  estimated,  the  respondent  is  contacted  and  requested  to  submit  estimates  if 
necessary,  to  be  followed  by  a  resubmission  of  actual  data. 

Response  Rates 

As  of  the  filing  deadline,  the  response  rate  of  the  JPRS  respondents  is  over  90  percent.  All  companies 
that  have  not  responded  are  contacted  by  telephone.  Although  data  are  taken  by  telephone  to  expedite 
processing,  a  certified  submission  is  still  required.  Thirty  calendar  days  after  the  report  month,  data  for 
companies  that  still  fail  to  file  the  form  are  estimated  based  on  prior  month's  data.  Names  of  companies 
that  fail  to  file  for  two  consecutive  months  are  forwarded  to  DOE  for  further  noncompliance  action. 
Final  response  rate  is  100  percent. 
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Report  Type:  |B  |0  |1  |    EIA  Company  Identification  No.:  II       I       I       I      I      I         Report  Period:  I      I      I       I      l 
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SECTION  6.         REFINERY  STOCKS.  RECEIPTS,  INPUTS.  PRODUCTION.  SHIPMENTS  AND  REFINERY  FUEL  USE  AND  LOSSES 

(Thousands  of  Barrels  of  42  Gallons) 
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Note  1.3  EIA-161,  162,  163,  164  and  165:  Weekly  Petroleum 
Reporting  System 

Background 

The  Weekly  Petroleum  Reporting  System  (WPRS)  comprises  five  surveys:  the  "Refinery  Report" 
(EIA-161);  the  "Bulk  Terminal  Stocks  Report"  (EIA-162);  the  "Pipeline  Product  Stock  Report"  (EIA- 
163);  the  "Crude  Oil  Stocks  Report"  (EIA-164);  and  the  "Imports  Report"  (EIA-165). 

The  EIA  weekly  reporting  system  was  designed  to  collect  data  similar  to  those  collected  under  the 
monthly  Joint  Petroleum  Reporting  System(JPRS)  (See  Note  1.2).  In  the  WPRS,  selected  petroleum 
companies  report  weekly  data  to  EIA  on  crude  oil  and  petroleum  product  stocks,  refinery  inputs  and 
production,  and  crude  oil  and  petroleum  product  imports.  On  the  Forms  EIA-161  through  EIA-164, 
companies  report  data  on  a  custody  basis.  On  the  Form  EIA-165,  the  importer  of  record  reports  each 
shipment  entering  the  United  States.  Current  weekly  data  and  the  most  recent  monthly  data  from  the 
JPRS  are  used  to  estimate  the  published  weekly  totals. 
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Description  of  Survey 
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Universe 

The  sample  of  companies  that  report  weekly  in  the  WPRS  was  selected  from  the  universe  of  companies 
that  report  monthly  in  either  the  JPRS  system  or  the  ERA-60  system  (for  imports).  All  sampled 
companies  report  data  only  for  facilities  in  the  50  States  and  the  District  of  Columbia. 

The  sampling  frame  for  each  weekly  survey  is  defined  as  follows: 

EIA-161:  Uses  the  EIA-87  universe,  which  includes  all  petroleum  refineries  in  the  United  States  and 
its  territories,  industrial  facilities  that  have  crude  oil  distillation  capacity  and  produce  some  refined 
petroleum  products,  and  bulk  terminals  that  blend  motor  gasoline. 

EIA-162:  Uses  the  EIA-88  universe,  which  includes  all  bulk  terminal  facilities  in  the  Uited  States  and 
its  territories  that  have  total  bulk  storage  capacity  of  50,000  barrels  or  more,  or  that  receive  petroleum 
products  by  tanker,  barge,  or  pipeline. 

EIA-163:  Based  on  the  EIA-89  universe,  which  includes  all  petroleum  product  pipeline  companies  in 
the  United  States  and  its  territories  that  transport  refined  petroleum  products,  including  interstate, 
intrastate  and  intracompany  pipeline  movements.  Pipeline  companies  that  only  transport  natural  gas 
liquids  are  not  included  in  the  EIA-163  frame.  Only  those  pipeline  companies  which  transport  products 
covered  in  the  weekly  survey  are  included. 

EIA-164:  Uses  the  EIA-90  universe,  which  consists  of  all  trunk  pipeline  companies  in  the  United 
States  and  its  territories  which  transport  crude  oil,  all  refining  companies,  all  crude  oil  producers,  all 
terminal  operators,  and  all  storers  of  1,000  barrels  or  more  of  crude  oil. 

EIA-165:  Uses  the  ERA-60  universe,  which  includes  all  importers  of  record  of  crude  oil  and  petroleum 
products  into  the  United  States  and  Puerto  Rico. 

Sampling 

The  sampling  procedure  used  for  the  weekly  system  is  the  cut-off  method.  In  the  cut-off  method, 
companies  are  ranked  from  largest  to  smallest  on  the  basis  of  the  quantities  reported  during  some 
previous  period.  Companies  are  chosen  for  the  sample  beginning  with  the  largest  and  adding  companies 
until  the  total  sample  covers  about  90  percent  of  the  total  for  the  previous  time  period. 

Collection  Methods 

Data  are  collected  by  mail,  mailgram,  telephone,  Telex,  and  Telefax  on  a  weekly  basis.  All  canvassed 
firms  and  terminal  operating  companies  must  file  by  5:00  p.m.  on  the  Monday  following  the  close  of  the 
report  period,  7  a.m.  Friday.  During  the  processing  week,  company  corrections  of  the  prior  week's  data 
are  also  entered. 
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Formula  and  Calculations 

After  the  company  reports  have  been  checked  and  entered  into  the  weekly  data  base,  ratio  esl  i  mates  of 
the  weekly  totals  are  calculated  from  the  reported  data. 

First,  the  current  week's  data  for  a  given  product  reported  by  companies  in  that  region  are  summed. 
(Call  this  weekly  sum,  Ws)  Next,  the  most  recent  month's  data  for  the  product  reported  by  those  same 
companies  are  summed.  (Call  this  monthly  sum,  Ms).  Finally,  let  Mi  be  the  sum  of  the  most  recent 
month's  data  for  the  product  as  reported  by  all  companies.  Then,  the  current  week's  ratio  estimate  for 
that  product  for  all  companies  is  given  by. 

Wt=  5Jl  °  Ws 

Ms 

This  procedure  is  used  directly  to  estimate  total  weekly  inputs  to  refineries  and  production. 

To  estimate  stocks  of  finished  products,  the  preceding  procedure  is  followed  separately  for  refineries, 
bulk  terminals,  and  pipelines.  Total  estimates  are  formed  by  summing  over  establishment  types. 

Weekly  imports  data  are  highly  variable  on  a  company-by-company  basis  or  a  week-by-week  basis. 
Under  such  conditions,  the  ratio  method  is  known  to  result  in  large  errors.  Hence,  a  number  of  other 
procedures  for  estimating  weekly  imports  were  considered.  The  average  ratio  method  was  selected  for 
estimating  imports  because  it  produces  estimates  that  were  close  to  benchmark  values  computed  from 
monthly  data.  Estimates  are  obtained  using  the  ratio  method,  but  with  each  company  in  turn  omitted 
from  the  sample.  These  estimates  are  then  averaged  to  obtain  the  average  ratio  estimate. 

Imputing  Missing  Data 

The  ratio  method  of  estimation  automatically  imputes  for  nonresponse.  Data  from  companies  that  do  not 
respond  are  excluded  from  both  the  weekly  and  the  monthly  totals  for  the  sampled  companies. 

Response  Rates 

The  response  rate  as  of  the  day  after  the  filing  deadline  is  about  80  percent  for  the  EI  A-161;  75  percent 
for  the  EIA-162;  95  percent  for  the  EIA-163;  80  percent  for  the  EIA-164;  and  greater  than  95  percent 
for  the  EIA-165.  However,  more  forms  are  received  the  next  day,  bringing  the  final  response  rates  up. 
Late  respondents  are  contacted  by  telephone.  Nearly  all  of  the  major  companies  report  on  time.  The 
nonresponse  rate  for  the  published  estimates  is  usually  between  2  percent  and  5  percent. 


Note  1.4  EI  A-170:  Tanker  and  Barge  Shipments  of  Crude  Oil 
and  Petroleum  Products  Between  Districts 

Background 

The  EIA-170  survey  collects  data  for  calculation  of  monthly  petroleum  supply  and  disposition  figures 
on  U.S.  and  PAD  District  levels. 

Instrument  and  Design 

Th  is  form  is  designed  to  col  lect  data  on  total  movements  by  tanker  and  barge  of  crude  oil  and  petroleum 
products  between  PAD  Districts  or  between  PAD  Districts  and  the  Panama  Canal,  by  shipping  State 
and  receiving  State. 

Universe 

The  respondent  universe  of  the  EI  A- 170  consists  of  all  known  companies  and  plants  that  have  custody  of 
crude  oil  and  petroleum  products  transported  by  tanker  and  barge  between  PAD  Districts  or  between 
PAD  Districts  and  the  Panama  Canal.  There  are  currently  about  60  respondents. 
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Collection  Methods 

Survey  data  are  collected  by  mail  every  month.  The  filing  deadline  is  the  20th  calendar  day  of  the  month 
following  the  report  period.  The  response  rate  as  of  the  filing  deadline  is  about  98  percent.  Late 
respondents  are  contacted  by  telephone.  All  responses  are  processed  each  month  before  release  of  the 
data  for  publication. 


Note  1.5  ERA-60:  Reports  of  Oil  Imports  into  the  United 
States  and  Puerto  Rico 
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Background 

The  "Report  of  Oil  Imports  into  the  United  States  and  Puerto  Rico"  (ERA-60)  survey  was  designed  by 
the  Economic  Regulatory  Administration  (ERA)  of  the  Department  of  Energy  to  collect  data  on  port  of 
entry,  country  of  origin,  destination,  and  quantity  of  imported  crude  oil  and  petroleum  products,  as  well 
as  sulfur  content  and  API  gravity.  All  licensed  importers  and  importers  of  record  are  required  to  report. 
The  "Shipments  of  Refined  Products  from  Puerto  Rico  to  the  United  States"  (P-133-M-0)  survey  was 
designed  to  collect  data  on  imports  to  the  United  States  that  are  not  covered  by  the  ERA-60. 

Universe 

The  monthly  submission  of  Form  ERA-60  and  P-133-M-0  is  required  by  all  licensed  importers  and 
importers  of  record  into  the  United  States  and  Puerto  Rico.  The  respondent  universe  consisted  of 
approximately  750  firms  as  of  June  30,  1981.  The  respondent  universe  for  these  surveys  is  updated 
whenever  an  import  license  is  granted  by  the  Office  of  Oil  Imports  of  the  ERA. 


Collection  Methods 

The  survey  data  are  collected  by  mail  each  month.  It  is  mandatory  for  each  respondent  to  file  the 
ERA-60/P-133-M-O  by  the  15th  working  day  of  the  month  following  the  reporting  period. 
Resubmissions  are  received  frequently  and  are  processed  when  received. 

Response  Rates 

In  December  1980,  the  survey  had  a  response  rate  of  92  percent  by  the  filing  deadline.  The  universe  was 
640  at  that  time.  (Because  this  is  a  dynamic  survey,  the  universe  is  constantly  changing.)  Standard 
followup  of  nonrespondents  is  made  to  insure  that  all  reports  are  received,  since  data  are  not  imputed  for 
nonrespondents.  Response  rate  is  generally  98-99%  by  the  time  the  data  are  first  published.  Revised 
publications  are  not  generated  as  standard  operating  procedure.  The  ERA-60  file  is  never  closed; 
resubmissions  are  constantly  received  and  processed. 


Note  1.6  Census  Import  (IM-145)  and  Export  (EM-522  and 
EM-594)  Tabulations 

The  foreign  trade  statistics  program,  conducted  by  the  Bureau  of  the  Census,  involves  compilation  and 
dissemination  of  a  large  body  of  data  relating  to  the  imports  and  exports  of  the  United  States. 

Import  Statistics 

Coverage 

The  import  statistics  reflect  both  government  and  nongovernment  imports  of  merchandise  from  foreign 
countries  into  the  U.S.  Customs  territory  (includes  the  50  States,  the  District  of  Columbia,  and  Puerto 
Rico),  without  regard  to  whether  or  not  a  commercial  transaction  is  involved.  In  general,  the  statistics 
record  the  physical  movement  of  merchandise  into  the  United  States  from  foreign  countries,  with  the 
exception  of  the  following  types  of  transactions  that  are  excluded  from  the  statistics: 
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1.  Merchandise  shipped  in  transit  through  the  United  States,  when  documented  with  Customs  as  an 
intransit  movement. 

2.  Shipments  between  the  United  States  and  Puerto  Rico,  the  Virgin  Islands,  Guam,  American  Samoa, 
and  other  U.S.  possessions;  shipments  between  any  of  these  outlying  areas;  and  imports  into  U.S. 
possessions  from  foreign  countries. 

3.  U.S.  merchandise  returned  by  U.S.  Armed  Forces  for  their  own  use. 

Source  of  Import  Information 

The  official  U.S.  import  statistics  are  compiled  by  the  Bureau  of  the  Census  from  copies  of  the  import 
entry  and  warehouse  withdrawal  forms  that  importers  are  required  by  law  to  file  with  Customs  officials 
(Customs  Forms  7501-  7505). 

Imported  petroleum  is  reported  as  "Imports  for  Consumption."  Imports  for  consumption  are  a 
combination  of  entries  for  immediate  consumption  and  withdrawals  from  warehouses  for  consumption. 
With  certain  exceptions  as  indicated  above,  these  data  generally  reflect  the  total  of  commodities  entered 
into  U.S.  consumption  channels. 

Country  and  Area  of  Origin 

The  country  reported  in  the  statistics  as  the  country  of  origin  is  defined  as  the  country  where  the 
merchandise  was  grown,  mined,  or  manufactured.  In  instances  where  the  country  of  origin  cannot  be 
determined,  the  transactions  are  credited  to  the  country  of  shipment. 


Export  Statistics 
Coverage 

The  export  statistics  reflect  both  government  and  nongovernment  exports  of  domestic  and  foreign 
merchandise  from  the  U.S.  Customs  territory  (includes  the  50  States,  the  District  of  Columbia,  and 
Puerto  Rico)  to  foreign  countries,  without  regard  to  whether  or  not  the  exportation  involves  a 
commercial  transaction.  In  general,  the  statistics  record  the  physical  movement  of  merchandise  out  of 
the  United  States  to  foreign  countries,  with  the  exception  of  the  following  types  of  transactions: 

1.  Shipments  between  the  United  States  and  Puerto  Rico,  the  Virgin  Islands,  Guam,  American  Samoa, 
and  other  U.S.  possessions;  between  any  of  these  outlying  areas;  and  shipments  from  U.S.  Possessions  to 
foreign  countries. 

2.  Merchandise  shipped  in  transit  through  the  United  States  from  one  foreign  country  to  another,  when 
documented  as  such  with  U.S.  Customs. 

3.  Bunker  fuels  and  other  supplies  and  equipment  for  use  on  departing  vessels,  planes,  or  other  carriers 
engaged  in  foreign  trade. 

Source  of  Export  Information 

The  official  U.S.  export  statistics  are  compiled  by  the  Bureau  of  the  Census  primarily  from  copies  of 
Shipper's  Export  Declarations.  Shipper's  Export  Declarations  are  required  to  be  filed  with  Customs 
officials,  except  when  qualified  exporters  have  been  authorized  to  submit  data  in  the  form  of  magnetic 
tape,  punched  cards,  or  monthly  Shipper's  Summary  Export  Declarations  directly  to  the  Bureau  of  the 
Census. 

Country  and  Area  of  Destination 

The  country  of  destination  is  defined  as  the  country  of  ultimate  destination  or  the  country  where  the 
goods  are  to  be  consumed,  further  processed,  or  manufactured,  as  known  to  the  shipper  at  the  time  of 
exportation.  If  the  shipper  does  not  know  the  country  of  ultimate  destination,  the  shipment  is  credited  to 
the  last  country  to  which  the  shipper  knows  that  the  merchandise  will  be  shipped  in  the  same  form  as  it 
was  when  exported. 
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Note  2  Estimation 

The  geographic  coverage  of  all  estimates  is  the  50  United  States  and  the  District  of  Columbia,  including 
adjacent  areas  of  the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 


Note  2.1  Supply 

The  components  of  petroleum  supply  are  field  production,  refinery  production,  imports,  stock  with- 
drawal or  addition,  crude  oil  used  directly,  and  losses. 

Field  Production  is  the  sum  of  crude  oil  (including  lease  condensate)  production,  natural  gas 
processing  plant  production,  and  new  supply  (field  production)  of  other  liquids  used  by  refineries. 

Crude  oil  production  is  estimated  based  on  data  received  from  State  conservation  and  revenue 
agencies.  Reports  of  crude  oil  production  from  each  of  the  31  producing  States  are  not  received  until 
several  months  after  the  other  components  of  petroleum  supply  described  in  Explanatory  Note  2.1 
are  available  for  publication.  For  an  explanation  of  the  crude  oil  estimation  procedure  used  until  the 
State  reports  are  complete,  see  Explanatory  Note  2.2. 

Field  production  of  natural  gas  plant  liquids  (NGPL),  including  finished  petroleum  products,  is 
reported  monthly  on  survey  Form  EIA-64,  "Natural  Gas  Liquids  Operation  Report."  Negative 
production  will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the 
amount  of  that  same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product 
during  the  same  month.  For  survey  description  and  other  detail,  see  Explanatory  Note  1.1. 

Field  production  of  natural  gas  plant  liquids  (NGPL),  including  finished  petroleum  products,  is 
reported  monthly  on  survey  Form  EIA-64,  "Natural  Gas  Liquids  Operations  Report."  Negative 
production  will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the 
amount  of  that  same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product 
during  the  same  month.  For  survey  description  and  other  detail,  see  Explanatory  Note  1.1. 

Refinery  Production  of  LRGs,  ethane,  and  finished  petroleum  products  is  reported  monthly  on 
survey  Form  EIA-87,  "Refinery  Report."  Published  production  of  these  products  equals  refinery 
production  minus  refinery  input.  Refinery  production  of  unfinished  oils  and  of  motor  and  aviation 
gasoline  blending  components  appears  on  a  net  basis  under  refinery  input.  Negative  production 
will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the  amount  of  that 
same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product  during  the  same 
month. 

Refinery  production  is  also  reported  weekly  on  survey  Form  EIA-161,  "Refinery  Report."  See 
Explanatory  Notes  1.2  and  1.3  for  survey  descriptions  and  other  detail.  It  should  also  be  noted  that 
refineries  do  not  report  production  of  crude  oil,  natural  gasoline,  isopentane,  unfractionated 
stream,  plant  condensate,  or  other  hydrocarbons  and  alcohol. 

Imports  of  crude  oil  and  petroleum  products  are  reported  monthly  on  Form  ERA-60,  "Report  of 
Oil  Imports  into  the  United  States  and  Puerto  Rico,"  and  Form  P-133-M-0,  "Shipments  of  Refined 
Products  (including  unfinished  oils)  from  Puerto  Rico  to  the  United  States."  In  addition,  the  Census 
Bureau  Tabulation  IM-145  summarizes  import  data  from  Customs  import  declarations  reported 
on  Customs  Forms  7501  and  7505.  The  most  prominent  difference  between  the  EIA  and  Census 
systems  appears  in  imports  of  liquefied  petroleum  gases  (LPG),  where  Census  data  show  a  much 
higher  level  of  imports  than  Energy  Information  Administration  data.  This  occurs  because  the 
ERA-60  respondent  frame  was  built  by  monitoring  importers  of  licensed  products  and  because 
LPGs  are  not  licensed  products.  Therefore,  respondents  that  only  import  LPGs  have  not  been 
identified,  and  do  not  report  these  imports  to  the  Department  of  Energy.  Since  these  importers  are 
required  to  file  form  7501  with  the  U.S.  Customs  Service,  EIA  obtains  data  on  imports  of  LPGs  from 
Census  Tabulation  IM-145.  Additional  data  taken  from  the  IM-145  are  relatively  small  quantities 
of  naphtha  and  kerosene-type  jet  fuels,  distillate  fuel  oils,  and  residual  fuel  oils  withdrawn  from 
bonded  storage  for  use  in  international  trade  and  for  military  offshore  use.  Even  though  these 
duty-free  fuels  are  stored  on  United  States  shores,  they  did  not  enter  the  United  States  for  domestic 
consumption  and  therefore  are  not  included  in  the  ERA-60  reporting  system. 
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Imports  are  also  reported  weekly  on  survey  Form  EIA-165,  "Imports  Report."  Sec  Explanatory 
Notes  1.3,  1.5,  and  1.6  for  survey  descriptions  and  other  detail. 

Stock  Withdrawal  (+)or  Addition  (  )  is  calculated  by  subtracting  stocks  at  the  end  of  i  lie  month 
from  stocks  at  the  bojrinninjr  of  the  month.  (Note:  The  beginning  stocks  of  one  month  are  equal  to  the 
ending  stocks  of  the  previous  month.)  A  positive  result  (+)  would  represent  a  withdrawal  from  stocks 
and  an  increase  in  petroleum  supplies  distributed  for  domestic  consumption.  A  negative  result  (-) 
would  represent  a  buildup  of  stocks  and  reduce  petroleum  supplies  distributed  for  domestic 
consumption.  For  survey  forms  used  to  make  stock  withdrawal  or  addition  calculations  see 
Explanatory  Note  2.4. 

Unaccounted-for  Crude  Oil  is  a  balancing  item  that  represents  the  difference  between  crude  oil 
supply  and  disposition.  Crude  oil  supply  is  the  sum  of  field  production,  imports  and  stock  with- 
drawal or  addition,  less  crude  used  directly  and  losses.  Crude  oil  disposition  is  the  sum  of  exports 
and  refinery  input. 

Unaccounted-for  crude  oil  is  calculated  by  subtracting  crude  oil  supplies  from  crude  oil  disposition. 
A  negative  result  indicates  that  refiners  and  exporters  reported  use  of  more  crude  oil  than  was 
reported  to  have  been  available  to  them.  (This  occurs,  for  example,  when  imports  are  undercounted 
due  to  late  reporting  or  other  problems.)  A  negative  result  would  indicate  that  more  crude  oil  was 
reported  to  have  been  supplied  to  refiners  and  exporters  than  they  reported  used.  This  calculation  is 
performed  for  crude  oil  to  ensure  that  product  supplied  for  crude  oil  is  always  zero. 

Crude  Oil  Used  Directly  and  Losses  is  the  sum  of  crude  oil  losses  at  refineries,  crude  oil  burne'd  at 
refineries,  and  crude  oil  burned  on  leases.  Crude  oil  losses  and  consumption  at  refineries  are 
reported  on  Form  EIA-87,  "Refinery  Report."  Crude  oil  burned  on  leases  is  reported  on  Form 
EIA-90,  "Crude  Oil  Stocks  Report."  Crude  oil  burned  on  leases  is  divided  into  two  categories:  crude 
burned  as  residual  fuel  oil  and  crude  burned  as  distillate  fuel  oil.  Crude  burned  on  leases  appears  as 
a  negative  supply  to  crude  oil  (a  reduction  in  crude  oil  supplies)  and  as  a  positive  supply  to  residual 
and  distillate  fuel  oil  (an  increase  to  these  supplies). 


Note  2.2:  Domestic  Crude  Oil  Production 

Data  for  the  Crude  Oil  Production  System  (COPS)  are  reported  to  the  Department  of  Energy  by  each  of 
the  individual  State  conservation  agencies,  which  collect  crude  oil  production  values  for  tax  purposes.  In 
addition,  the  U.S.  Geological  Survey  reports  the  volume  of  crude  oil  that  is  produced  offshore  in 
Federally-owned  waters.  With  the  exception  of  six  State  conservation  agencies,  all  of  these  reports  are 
received  monthly.  After  each  calendar  year,  these  monthly  numbers  are  updated  using  the  annual 
reports  from  the  State  conservaton  agencies  and  the  U.S.  Geological  Survey.  The  six  States  that  do  not 
report  monthly  values  are  Indiana,  New  York,  Ohio,  Pennsylvania,  West  Virginia,  and  Wyoming. 
Monthly  values  are  estimated  for  these  States  using  the  individual  linear  trends  of  their  historical 
annual  crude  oil  production  values. 

There  is  a  time  lag  of  approximately  3  to  4  months  between  the  end  of  the  reporting  month  and  the  time 
when  the  actual  values  are  available  for  this  publication.  In  order  to  provide  more  timely  crude  oil 
production  estimates,  the  Department  of  Energy  has  established  a  series  of  statistical  models  that 
forecast  the  volume  of  crude  oil  production  based  on  the  historical  production  patterns.  The  models  use 
Auto  Regressive  Integrated  Moving  Average  (ARIMA)  to  analyze  series  of  monthly  crude  oil 
production  values  collected  over  several  years. 

In  order  to  provide  detailed  crude  oil  production  information  on  both  the  PAD  District  level  and  for  the 
major  producing  States,  the  total  United  States  crude  oil  production  volume  was  separated  into  nine 
distinct  groupings.  The  nine  different  time  series  are  the  monthly  reported  crude  oil  production 
volumes  for:  (1)  all  the  States  in  PAD  District  1;  (2)  all  the  states  in  PAD  District  2;  (3)  Texas;  (4) 
Louisiana;  (5)  the  States  in  PAD  District  3  excluding  Texas  and  Louisiana;  (6)  all  the  States  in  PAD 
District  4;  (7)  Alaska;  (8)  California;  and  (9)  the  States  in  PAD  District  5  excluding  Alaska  and 
California.  Monthly  data  collected  beginning  in  January  1973  are  used  for  each  of  these  time  series. 
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A  separate  ARIMA  model  is  identified  for  each  time  series.  New  model  parameters  are  estimated 
monthly  for  each  of  these  nine  updated  time  series.  Then,  these  ARIMA  models  are  used  to  forecast 
crude  oil  production  volumes  for  the  month  of  interest.  These  values  are  then  aggregated  into  PAD 
District  and  national  totals.  The  forecasts  made  during  1981  had  an  average  error  of  less  than  0.6 
percent  compared  to  the  monthly  crude  oil  production  volumes  eventually  reported  by  the  States. 


Note  2.3  Disposition 

The  components  of  petroleum  disposition  are  refinery  input,  exports,  and  products  supplied  for 
domestic  consumption. 

Refinery  Inputs  of  crude  oil,  NGPL  and  other  liquids  are  reported  monthly  on  survey  Form 
EIA-87,  "Refinery  Report."  Published  inputs  of  unfinished  oils,  and  motor  and  aviation  gasoline 
blending  components,  equal  refinery  input  minus  refinery  output.  Refinery  inputs  of  finished 
petroleum  products  are  reported  on  a  net  basis  under  refinery  production.  Refinery  inputs  are  also 
reported  weekly  on  survey  Form  EIA-161,  "Refinery  Report."  See  Explanatory  Notes  1.2  and  1.3 
for  survey  description  and  other  details. 
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Exports  of  crude  oil  and  petroleum  products  are  compiled  from  Census  Bureau  tabulations  EM522 
and  EM594.  Exports  include  crude  oil  shipments  to  Puerto  Rico,  the  Virgin  Islands,  and  the 
Hawaiian  Foreign  Trade  Zone,  which  are  obtained  from  refinery  receipts  reported  on  Form 
EIA-87. 


Product  supplied  for  each  product  is  calculated  by  summing  field  production  plus  refinery 
production,  plus  imports,  plus  stock  withdrawal  or  minus  stock  addition,  plus  crude  oil  used 
directly  and  losses  (plus  net  receipts  when  calculated  on  a  PAD  District  basis),  minus  refinery 
input,  minus  exports.  This  formula  ensures  that  total  disposition  equals  total  supply.  Products 
supplied  indicates  those  quantities  of  petroleum  products  supplied  for  domestic  consumption. 
Occasionally,  the  result  for  a  product  is  negative  when  total  disposition  of  that  product  exceeds  total 
supply.  Negative  product  supplied  may  occur  for  a  number  of  reasons:  (1)  product  reclassification 
has  not  been  reported,  (2)  misreporting  or  delayed  reporting  of  data,  and  (3)  for  calculations  on  a 
PAD  District  basis,  incomplete  coverage  of  interdistrict  movements  data  compiled  to  calculate  net 
receipts. 


Note  2.4  Stocks 

Primary  stocks  of  crude  oil  are  the  sum  of  ending  stocks  reported  monthly  on  Form  EIA-87,  "Refinery 
Report,"  and  Form  EIA-90,  "Crude  Oil  Stocks  Report."  Crude  oil  held  in  the  Strategic  Petroleum 
Reserve  is  included  unless  otherwise  noted.  Alaskan  crude  oil  in  transit  is  also  included.  Stocks  of  crude 
oil  are  also  reported  weekly  on  Form  161,  "Refinery  Report,"  and  Form  EIA-164,  "Crude  Oil  Stocks 
Report."  Primary  stocks  of  petroleum  products  are  summed  from  data  reported  on  the  Form  EIA-64, 
"Natural  Gas  Liquids  Operations  Report,"  Form  EIA-87,  "Refinery  Report,"  Form  EIA-88,  "Bulk 
Terminal  Stocks  Report,"  and  Form  EIA-89,  "Pipeline  Products  Stocks  Report."  Primary  stocks  of 
petroleum  products  do  not  include  secondary  stocks  held  by  dealers  and  jobbers,  or  stocks  held  by 
consumers.  Petroleum  product  stocks  are  also  reported  weekly  on  Form  EIA-161,  "Refinery  Report," 
Form  EIA-162,  "Bulk  Terminal  Stocks  Report,"  and  Form  EIA-163,  "Pipeline  Products  Stocks 
Report."  For  survey  descriptions  and  other  details  see  Explanatory  Notes  1.1.,  1.2,  and  1.3. 


Note  2.5  Average  Stock  Levels 

The  graphs  displaying  monthly  stock  levels  of  petroleum  products,  crude  oil,  motor  gasoline,  distillate 
fuel  oil,  residual  fuel  oil,  liquified  petroleum  gases  and  ethane,  and  other  products  provide  the  user  with 
recent  data  as  well  as  a  summary  of  data  from  the  most  recent  3  year  period  from  January  through 
December  or  from  July  through  June.  This  summary  takes  the  form  of  an  "average  range"  that  includes 
seasonal  variation  determined  from  a  longer  time  period.  The  average  range  represents  the  historical 
pattern;  it  is  not  a  forecast. 
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These  curves  are  updated  every  6  months  effective  January  lor  July  1  by  basing  the  "average  ranges"  on 
a  more  recent  time  period .  A I  t  hat  time,  each  3-year  data  series  will  be  adjusted  by  d  ropping  the  f  i  rst  6 
months  and  including  the  most  recent  6  months. 

For  each  data  series,  the  monthly  seasonal  factors  were  estimated  by  means  of  a  seasonal  adjustment 
technique  developed  at  the  Bureau  of  Census  (Census  X-ll).  The  seasonal  factors  were  assumed  to  be 
stable  (i.e.,  unchanging  from  year  to  year)  and  additive  (i.e.,  the  series  is  deseasonalized  by  subtracting 
the  seasonal  factor  for  the  appropriate  month  from  the  reported  stock  levels).  The  intent  of 
deseasonalization  is  to  remove  only  seasonal  variation  from  the  data.  Thus,  a  deseasonalized  series 
would  contain  the  same  trends  and  irregularities  as  the  original  data.  For  crude  oil  stocks,  the  derived 
seasonal  factors  were  very  small  relative  to  crude  oil  stock  levels.  Therefore,  the  seasonal  factors  for 
crude  oil  stock  levels  were  set  to  zero.  The  seasonal  factors  for  total  petroleum  (crude  and  products), 
distillate  fuel  oil,  residual  fuel  oil,  liquefied  petroleum  gases  and  ethane,  and  other  products  were 
derived  using  monthly  data  from  1974-1980.  For  motor  gasoline,  the  seasonal  factors  were  based  on 
monthly  data  from  1975, 1976, 1978, 1979  and  1980.  In  1977,  there  was  virtually  no  seasonal  behavior  in 
motor  gasoline  stocks.  Monthly  stock  levels  stayed  at  the  same  high  level  for  the  entire  year.  In  addition, 
the  seasonal  patterns  in  1973  and  1974  appeared  to  be  different  from  those  in  recent  years.  It  was 
therefore  assumed  that  the  seasonal  patterns  in  1973,  1974,  and  1977  were  not  representative  of  the 
recent  past,  and  these  years  were  not  used  in  the  determination  of  seasonal  patterns  for  motor  gasoline 
stocks.  Because  of  these  differences  in  the  year-to-year  seasonal  fluctuation  of  motor  gasoline,  the 
evidence  for  the  illustrated  seasonal  patterns  for  total  petroleum  (crude  and  products),  crude  oil, 
distillate  fuel  oil,  residual  fuel  oil,  liquefied  petroleum  gases  and  ethane,  and  other  products  is  stronger 
than  is  the  evidence  for  the  illustrated  seasonal  patterns  for  motor  gasoline. 

In  some  cases,  these  seasonal  patterns  do  not  show  a  smooth  transition  from  month  to  month.  For 
example,  the  June  factor  for  residual  fuel  oil  is  slightly  less  than  the  May  and  July  values,  making  a 
bump  in  the  curve.  As  there  is  little  difference  in  the  magnitude  of  these  seasonal  factors,  it  is  possible 
that  this  variation  is  due  to  the  small  number  of  observations  (7  years)  and  the  data  variability. 

After  seasonal  factors  are  derived,  the  most  recent  3  year  period  (from  January  through  December  or 
from  July  through  June)  is  deseasonalized.  The  average  of  the  deseasonalized  36-month  series 
determines  the  midpoint  of  the  deseasonalized  average  band.  The  standard  error  of  the  deseasonalized 
36  months  is  calculated  adjusting  for  extreme  data  points.  The  width  of  the  "average  range"  is  twice  this 
standard  error. 

The  upper  curve  of  the  "average  range"  is  defined  as  the  average  plus  the  seasonal  factors  plus  the 
standard  error.  The  lower  curve  is  defined  as  the  average  plus  the  seasonal  factors  minus  the  standard 
error. 


Note  2.6  Movements 

Movements  of  crude  oil  between  PAD  Districts  are  reported  on  Form  EIA-170,  "Tanker  and  Barge 
Report."  Petroleum  product  movements  are  reported  on  Forms  EIA-170  and  EIA-89,  "Pipeline 
Products  Report."  Net  receipts  are  calculated  by  summing  total  movements  into  and  total  movements 
from  each  PAD  District  by  pipelines,  tankers,  and  barges,  and  subtracting  for  the  difference. 
Movements  of  crude  oil  by  pipeline  are  not  reported.  For  survey  descriptions  and  other  detail,  see 
Explanatory  Notes  1.2  and  1.4. 


Note  2.7  Preliminary  Monthly  Statistics 

Data  from  the  Weekly  Petroleum  Reporting  System  (Forms  EIA-161, 162, 163, 164  and  165)  are  used  to 
estimate  the  most  recent  monthly  values  for  the  historical  statistics.  Since  some  of  the  weekly  reporting 
periods  overlap  2  adjacent  months,  it  is  necessary  to  use  weighting  factors  in  the  calculation  of  the 
monthly  values. 

To  calculate  monthly  estimates  of  crude  oil  and  petroleum  product  imports,  crude  oil  input  to  refineries, 
and  production  of  petroleum  products  for  a  specific  month,  the  weekly  estimates  are  weighted  by  the 
number  of  days  of  that  month  included  in  each  week,  then  summed. 
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End-of-month  stock  levels  of  crude  oil  and  the  major  products  (motor  gasoline,  distillate  fuel  and 
residual  fuel)  are  calculated  in  a  similar  manner,  but  use  only  the  two  weekly  reporting  periods  that 
cover  the  end-of-week  stocks  before  and  after  the  end  of  the  month.  The  end-of-month  stock  level  is 
calculated  by  first  calculating  the  stock  change  between  the  2  weeks.  The  daily  stock  change  between 
the  two  end-of-week  stock  levels  is  then  calculated.  This  number  is  multiplied  by  the  weighting  factor  of 
earlier  of  the  2  weeks  (the  week  that  covers  the  last  day  of  the  month  of  interest).  This  change  is  added  to 
the  earlier  of  the  two  end-of-week  stock  levels  to  estimate  the  end-of-month  stock  level. 

Preliminary  monthly  estimates  of  domestic  crude  oil  production  are  calculated  as  described  in 
Explanatory  Note  2.2. 

Note  3  Accuracy  of  Petroleum  Supply  Data 

Early  in  1981,  the  Energy  Information  Administration  completed  an  assessment  of  the  accuracy  of 
principal  petroleum  supply  data  series.  'This  assessment  concentrated  on  two  methods  of  analysis: 

•Comparisons  between  EIA's  final  annual  estimates  published  in  the  Petroleum  Statement  Annual 
(PSA)  and  annual  estimates  from  independent  sources. 

•Comparisons  between  EIA's  final  monthly  estimates  published  in  the  PSA  and  EIA's  earlier  estimates 
published  in  the  Monthly  Petroleum  Statistics  Report  and  the  Petroleum  Statement,  Monthly  (predecessor 
of  the  Monthly  Petroleum  Statement). 

Selected  excerpts  from  these  comparisons  are  presented  below. 

Comparisons  of  Annual  Estimates 

All  of  the  systems  that  provide  data  for  the  Petroleum  Supply  Monthly,  except  for  the  weekly  systems, 
try  to  collect  data  from  the  entire  universe  of  their  potential  respondents.  They  do  not  sample,  and  have 
no  sampling  errors.  Inaccuracies  in  the  data  still  occur  because  of  problems  such  as  incomplete  lists  of 
respondents,  errors  in  the  responses,  and  conceptual  errors  in  the  design  of  the  data  systems.  Such 
inaccuracies  are  hard  to  identify  and  even  harder  to  quantify.  Some  understanding  of  the  overall 
accuracy  of  the  estimates  can  be  achieved  by  comparing  estimates  derived  from  independent  sources  of 
data,  as  shown  in  the  following  tables.  Close  agreements  among  annual  estimates  from  several 
independent  sources  support  the  conclusion  that  the  estimates  are  accurate,  and  accuracy  in  the  annual 
estimates  implies  accuracy  in  the  monthly  estimates  that  comprise  the  annual  estimates. 

Crude  Oil  Production 

Comparisons  among  independent  estimates  of  annual  crude  oil  and  lease  condensate  production  lead  to 
the  conclusion  that  the  PSA  estimates  are  probably  accurate  to  within  1  percent. 

Crude  Oil  Imports 

Comparisons  among  independent  estimates  of  annual  crude  oil  imports  lead  to  the  conclusion  that  the 
PSA  estimates  are  probably  accurate  to  within  1  percent.  This  conclusion  is  supported  by  a  study  of  EIA 
and  Customs/Census  import  data  performed  for  EIA.2 

Motor  Gasoline  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  motor  gasoline  supplied  for 
domestic  use  show  that  differences  in  the  estimates  grew  between  1977  and  1979.  By  1979,  the  EIA 
estimate  of  sales  by  refiners  and  the  Environmental  Protection  Agency's  estimate  of  production  had 
grown  about  5-7  percent  larger  than  the  comparable  PSA,  Lundberg,  and  American  Petroleum 
Institute  (API)  estimates.  Research  conducted  by  EIA  in  1979  and  19803  confirmed  that  the  lower 


lAn  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration,  DOE/EI A-0292, 
June  1981. 

2Maxima  Corporation,  Petroleum  Imports  Reporting  Systems,  Preliminary  Draft,  (Silver  Spring,  Maryland: 
February  1980).  Prepared  for  the  Office  of  Energy  Information  Validation,  Energy  Information  Administration, 
U.S.  Department  of  Energy,  Washington,  D.C. 

•'Office  of  Energy  Information  Validation,  Energy  Information  Administration,  U.S.  Department  of  Energy,  An 
Evaluation  of  Published  EIA  Gasoline  Supply  Estimates  (Washington,  D.C:  April  1980). 
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estimates  were  inaccurate,  and  identified  changes  in  the  petroleum  industry  that  had  an  adverse  effect 
on  the  PSA  estimate.  During  1980,  EI  A  developed  and  tested  improved  procedures  for  collecting 
petroleum  supply  data,  and  implemented  them  in  January  1981.  (See  Explanatory  Note  4.) 


Distillate  Fuel  Oil  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  distillate  fuel  oil  supplied  for 
domestic  use  lead  to  the  conclusion  that  the  PSA  estimates  are  probably  accurate  to  within  1  to  2 
percent. 

Residual  Fuel  Oil  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  residual  fuel  oil  supplied  for 
domestic  use  seem  to  show  sizable  and  consistent  differences  between  the  EIA  estimates  of  sales  by 
refiners  and  the  PSA  and  API  estimates.  When  imports  of  residual  fuel  oil  by  nonrefiners  are  added  to 
the  refiner  sales,  however,  the  difference  between  refiner  sales  and  the  PSA  estimates  are  narrowed  to 
within  1  percent.  The  comparisons  therefore  lead  to  the  conclusion  that  the  PSA  estimates  are  probably 
accurate  to  within  1  to  2  percent. 


Comparison  of  Estimates  of  the  Volume  of  Crude  Oil  and  Lease  Condensate  Production, 
1977-1979 

Estimated  Volume  of       Comparative  Estimate  as  a 
Production  in  Millions  of  Percent 

42-U.S.  Gallon  Barrels"  of  the  PSA  Estimate 


EIA  Estimate  from  Petroleum  Statement 
Annual  b 

Comparative  Estimates 

American  Petroleum  Institute  Estimate 
from  API  Monthly  Statistical  Report0' 

Census  Estimate  from  the  Annual  Survey 
of  Oil  and  Gasd 

Oil  and  Gas  Journal  Estimates''  of  Total 
Production  derived  from  Monthly  Data 

EIA  Estimate  from  Annual  Survey  of  Oil 
and  Gas  Reserves  (EIA-23)f 


1979 

1978 

1977 

1979 

1978 

1977 

3,121 

3,178 

3,009 

/// 

/// 

/// 

3,130         3,214  3,021  100.3%  101.1%  100.4% 

3,148  3,016  99.1%  100.2% 

3,168        3,165  3,005  101.5%  99.6%  99.9% 

3,102        3,144  3,001  99.4%  98.9%  99.7% 


///  =  Not  applicable 
—  =  Not  available 


"Volumes  are  rounded  to  the  nearest  million  barrels. 

bFrom  Table  6  in  EIA's  Petroleum  Statement  Annual,  1977,  1978,  1979. 

cFrom  issues  of  the  American  Petroleum  Institute's  Monthly  Statistical  Report,  The  annual  values  were  obtained  by 
summing  the  monthly  values  for  each  of  the  twelve-month  periods. 

dFrom  Table  1,  p.2  of  the  Bureau  of  Census'  Annual  Survey  of  Oil  and  Gas,  1978. 

eFrom  issues  of  the  Oil  and  Gas  Journal.  Monthly  estimates  are  in  thousands  of  barrels  per  day.  They  are  converted  to 
millions  of  barrels  by  dividing  by  1,000  and  multiplying  by  the  number  of  days  in  the  reporting  period. 

fFrom  EIA's  U.S.  Crude  Oil  and  Natural  Gas  Reserves  1979  Annual  Report  (Table  19,  p.  33),  1978  Annual  Report 
(Table  16,  p.  20),  and  1977  Annual  Report  (Table  22,  p.36). 

Geographic  coverage:  the  50  United  States  and  District  of  Columbia  with  adjacent  areas  of  the  Outer  Continental 
shelf. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Crude  Oil  Imports,  1977-1979 


EIA  Estimate  of  Receipts  at  Ports  of 
Entry  (ERA-60)  from  Petroleum 
Statement,  Annualh 

Comparative  Estimates 

American  Petroleum  Institute  Estimate 
of  Receipts  as  Reported  by  Refiners0 

Customs/Census  Estimate  of  Receipts  at 
Ports  of  Entry  (Customs  Forms  7501  and 
7502)d 

EIA  Estimate  of  Inputs  of  Foreign  Crude 
at  Refineries  (ETA-87)e 


Volume  of  Millions  of 
42-U.S.  Gallon  Barrels3 


1979 


1978 


2,380        2,320 


1977 


2,414 


Comparative  Estimates  as 

a  Percent 
of  the  Primary  Estimate 


1979 


/// 


1978 


/// 


1977 


/// 


2,346        2,323        2,360         98.6%      100.1%        97.8% 


2,415 

2,338 

2,431 

101.5% 

100.8% 

100.7% 

2,364 

2,334 

2,431 

99.3% 

100.6% 

100.7% 

///  =  Not  applicable 

"Volumes  are  rounded  to  the  nearest  million  barrels. 

bFrom  Table  1  in  EIA's  Petroleum  Statement  Annual  1977,  1978,  1979.  This  table  also  includes  imports  for  the 
Strategic  Petroleum  Reserve  (SPR)  which  were  7.5  million  in  1977,  58.8  million  in  1978,  and  24.4  million  in  1979. 

cEstimate  equals  the  sum  of  the  annual  estimate  of  imports  derived  from  API's  Monthly  Statistics  Report  (which 
excludes  imports  for  SPR),  and  the  EIA  estimates  for  imports  for  the  SPR  which  are  listed  in  footnote  b  above.  The 
annual  estimates  from  API  data  are  equal  to  the  sum  of  the  API  monthly  estimates  weighted  by  the  number  of  days  in 
each  month. 

dData  on  imports  to  Puerto  Rico  which  are  included  in  the  source  for  these  estimates  have  been  excluded  from  these 
estimates  in  keeping  with  the  geographic  coverage  of  the  table.  Data  are  from  computer  printouts  of  the  Bureau  of 
Census  Report  IM-245-X  dated  April  3,  1980  (1977  and  1978  data)  and  December  19,  1980  (1979  data). 

eEstimate  equals  refinery  inputs  of  foreign  crude  plus  (minus)  stock  increases  (decreases)  of  foreign  crude.  The  data 
for  the  computation  are  published  in  EIA's  Petroleum  Statement,  Annuals.  The  stock  changes  (all  increases)  are 
derived  from  data  on  stocks  of  crude  oil  at  refineries,  bulk  terminals,  and  pipelines  as  reported  on  Form  EIA-90,  plus 
the  increase  in  the  SPR.  This  estimate  excludes  crude  oil  imported  and  not  used  as  refinery  input. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Motor  Gasoline  Supplied  for  Domestic  Use, 
1977-1979 

Volume  in  Millions  of  Volume  Supplied  as  a 

42-U.S.  Gallon  Barrels"     Percent  of  the  PSA  Estimate 


1979  1978  1977  1979  1978  1977 

EI  A  Estimate  from  Petroleum  Statement, 

Annual*  2,573         2,711         2,625  ///  ///  /// 

Comparative  Estimates 

EIA  Estimate  of  Sales  by  Refiners 

(P_306)<  2,708         2,792         2,671         105.2%       103.0%       101.8% 

Environmental  Protection  Agency 

Estimate  derived  from  Production  Data"  2,766         2,851  2,706        107.5%       105.2%       103.1% 

Lundberg  Surveys,  Inc.  Estimate  of  U.S. 

Motor  Gasoline  Sales"  2,631  2,746         2,656        102.3%       101.3%       101.2% 

American  Petroleum  Institute  Estimate 

of  Deliveries'  2,579         2.697         2,612        100.2%        99.5%        99.5% 


///  =  Not  applicable 

"Volumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

bDerived  from  Table  2  in  EIA's  Petroleum  Statement  Annual  1977,  1978,  1979. 

"Derived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refined  Petroleum  Products 

1977,  1978,  1979. 

"The  estimate  shown  is  derived  by  substituting  EIA  Domestic  Production  values  with  values  of  domestic  production 

tabulated  from  the  Environmental  Protection  Agency  Bq.  Form  3520-2,  "Lead  Additive  Report  for  Refineries."  The  EPA 

production  estimates  are  2,694  million  barrels  in  1977, 2,757  in  1978,  and  2,648  in  1979  as  compared  from  a  summary 

sheet  provided  by  Mr.  Bob  Summerhayes  of  EPA. 

eFrom  the  mid-June  issues  of  the  "National  Petroleum  News,"  1979  and  1980. 

API  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  motor  gasoline  delivered  from  primary 

storage  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the  estimates  are 

revised  using  EI  A  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API  monthly  estimates  of 

motor  gasoline  multiplied  by  the  number  of  days  per  month. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 

DOE/EIA-0292. 

Comparison  of  Estimates  of  the  Volume  of  Distillate  Fuel  Oil  (Including  Kerosene)  Supplied  for 
Domestic  Use,  1977-1979 

Volume  in  Millions  of  Volume  Supplied  as  a 

42-U.S.  Gallon  Barrels"     Percent  of  the  PSA  Estimate 


1979  1978  1977  1979  1978  1977 

EIA  Estimate  from  Petroleum  Statement 

Annual1'  1,269  1,307  1,275  ///  ///  /// 

Comparative  Estimates 

EIAEstimate  of  Sales  by  Refiners  ^  ^  ^  ^  ^  ^ 

MiveSPetr0leUmI"StitUteEStimate°f        1.291  1,800  1.277  101.7%  99.5%  100.2% 


///  =  Not  applicable 

"Volumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

'Derived  from  Table  2  in  EIA's  "Petroleum  Statement  Annual",  1977,  1978,  1979. 

"Derived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refined  Petroleum  Products, 

1977,  1978,  1979. 

"API  publishes  monthly  estimates  in  thousandsof  barrels  per  month  of  the  volume  of  distillate  and  kerosene  delivered  from 

primary  storage.  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  pub hcat.ons  the 

estimates  are  revised  using  EIA  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API 

monthly  estimates  of  distillate  and  kerosene  multiplied  by  the  number  of  days  per  month. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An   Assessment   of  the  Accuracy  of  Principal   Data   Series  of  the  Energy  Information   Administration, 

DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Residual  Fuel  Oil  Supplied  for  Domestic  Use 
1977-1979. 

Volume  in  Millions  of  Volume  Supplied  as  a 

42-U.S.  Gallon  Barrels3      Percent  of  the  PSA  Estimates 


EIA  Estimate  from  Petroleum  Statement, 
Annualh 

Comparative  Estimates 

EIA  Estimate  of  Sales  by  Refiners 
(P-306)c 

American  Petroleum  Institute  Estimate  of 
Deliveries6 


1979 

1978 

1977 

1979 

1978 

1977 

1,024 

1,095 

1,109 

/// 

/// 

/// 

796 


1,044 


832 


1,101 


847 


80.8%         79.6% 


80.1% 


1,114        102.0%       100.5%       100.4% 


///  =  Not  Applicable 


aVolumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

bDerived  From  Table  2  in  EIA's  Petroleum  Statement  Annual,  1977,  1978,  1979.  Refinery  fuel  use,  subtracted  from  the 
figures  in  the  source  referenced  below,  has  been  reinstated  in  these  estimates. 

cDerived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refined  Petroleum 
Products,  1977,  1978,  1979. 

API  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  residual  fuel  oil  delivered  from  primary 
storage.  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the  estimates  are 
revised  using  EIA  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API  monthly  estimates  of 
residual  fuel  oil  multiplied  by  the  number  of  days  per  month. 

Geographic  Coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration 
DOE/EIA-0292. 


Comparisons  of  Monthly  Estimates  Over  Time 

Inaccuracies  in  petroleum  data  resulting  from  incomplete  or  delayed  reports  from  respondents  and 
from  data  processing  errors  are  usually  eliminated  from  the  final  PSA  estimates.  Such  inaccuracies  can 
still  have  important  effects  on  the  monthly  estimates  published  in  the  Petroleum  Supply  Monthly  and  its 
predecessors.  The  following  tables  compare  the  initial  monthly  estimates  published  in  the  Monthly 
Petroleum  Statistics  Report  and  the  Petroleum  Statement,  Monthly  with  the  final  monthly  estimates 
published  in  the  PSA.  During  1977  -  1979,  the  Monthly  Petroleum  Statistics  Report  was  published  about 
60  days  after  the  end  of  the  reporting  month,  and  the  Petroleum  Statement,  Monthly  was  published  about 
120-150  days  after  the  end  of  the  reporting  month.  The  tables  show  that,  both  in  terms  of  bias  and  in 
terms  of  standard  deviation,  the  later  estimates  are  consistently  more  accurate  than  the  earlier 
estimates.  In  spite  of  this,  the  earlier  estimates  may  have  been  more  valuable  to  users  of  energy 
information  because  of  the  large  difference  in  timeliness. 

For  purposes  of  comparison,  the  Petroleum  Supply  Monthly  is  scheduled  to  be  published  on  about  the 
same  time  lag  as  the  Monthly  Petroleum  Statistics  Report.  Caution  should  be  exercised,  however,  in 
drawing  conclusions  from  this  similarity.  The  Petroleum  Supply  Monthly  uses  improved  data 
processing  procedures  developed  and  successfully  implemented  during  1981.  In  addition,  since  1979, 
EIA  has  greatly  improved  the  accuracy  of  its  60-day  crude  oil  production  estimates  and  is  making 
progress  in  improving  the  accuracy  of  its  60-day  import  estimates. 
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Initial  Monthly  Estimates  of  Production,  Stocks,  and  Imports  of  Crude  Oil  As  A  Percent  of  EI  A's 

Final  Published  Estimates  a 
January  1977  -  December  1979 

Production  Primary  Stocks  At  Imports 

During  Month  End  of  Month  During  Month 


Mean      Standard      Mean      Standard      Mean      Standard 
Percent    Deviation    Percent    Deviation    Percent    Deviation 


EI  A's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Report'0 


#  98.7% 


1.6% 


EIA's  Estimates  from  the 

Petroleum   Statement,   Monthly"      #  99.6%  0.6% 


n  98.3% 


100.0% 


1.4"',, 


0.1% 


#  95.4% 
U  98.4% 


2.4% 
1.3% 


Initial  Monthly  Estimates  of  Products  Supplied  for  Domestic  Use  as  A  Percent  of  EIA's  Final 
Published  Estimates  a 
January  1977  -  December  1979 

Motor  Gasoline         Distillate  Fuel  Oil       Residual  Fuel  Oil 


Mean      Standard      Mean      Standard      Mean      Standard 
Percent    Deviation    Percent    Deviation    Percent    Deviation 


EIA's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Report0 


99.9%  1.3%  99.9%  2.3%         #  97.9%         2.7% 


EIA's  Estimates  from  the 

Petroleum  Statement,  Monthly*  100.0%  0.3%  99.7%  0.5%  99.4%  1.2% 

Initial  Monthly  Estimates  of  End-of-Month  Primary  Stocks  As  a  Percent  of  EIA's  Final 
Published  Estimates  a 
January  1977  -  December  1979 

Motor  Gasoline         Distillate  Fuel  Oil       Residual  Fuel  Oil 


Mean 

Standard 

Mean 

Standard 

Mean 

Standard 

EIA's  Estimates  from  the 

Percent 

Deviation 

Percent 

Deviation 

Percent 

Deviation 

Monthly  Petroleum  Statistics 

Report0 

99.7% 

0.8% 

99.7% 

1.1% 

100.1% 

0.7% 

EIA's  Estimates  from  the 
Petroleum  Statement,  Monthly" 


99.9% 


0.2% 


100.0% 


0.1% 


100.1% 


0.5% 


#  Represents  a  difference  from  100%  found  to  be  statistically  significant  at  the  95%  level  of  confidence  (n  -  36). 

aFinal  monthly  estimates  are  from  the  "Petroleum  Statement,  Annual"  for  1977, 1978  and  1 979.  The  mean  percent  is 

calculated  as  follows:  each  preliminary  estimate  is  first  expressed  as  a  percent  of  EIA's  final  published  estimate, 

these  are  then  summed  and  the  sum  is  divided  by  the  number  of  estimates.  The  standard  deviation  is  the  square  root 

of  the  quantity  computed  by  summing  the  squared  deviation  of  the  percents  from  the  mean  percent  and  then  dividing 

by  the  number  of  percents. 

bBased  on  36  initial  estimates  appearing  in  issues  dated  January  1977  -  December  1979. 

cBased  on  36  initial  estimates  appearing  in  issues  dated  January  1977  -  December  1979. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 

DOE/EIA-0292. 
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Note  4  Changes  in  Petroleum  Industry  Reporting 

Petroleum  statistics  contained  in  this  report  for  all  years  through  1980  were  developed  using 
definitions,  concepts,  reporting  procedures  and  aggregation  methods  that  are  consistent  with  those 
developed  by  the  U.S.  Bureau  of  Mines.  Research  conducted  by  the  Energy  Information  Administration 
in  1979  and  1980  indicated  that  changes  had  occurred  in  the  petroleum  industry  that  were  not  being 
adequately  reflected  in  EIA's  reporting  systems. 

EI  A  reporting  forms,  definitions,  and  procedures  were  modified  beginning  in  January  1981  to  describe 
industry  operations  more  accurately.  Unfortunately,  empirical  information  is  not  available  to  precisely 
measure  the  data  shortcomings  throughout  1980.  However,  estimates  of  the  magnitudes  of  differences 
in  the  major  data  series  are  described  below  to  form  a  basis  for  comparing  1979,  1980,  and  1981  data. 

Motor  Gasoline 

Prior  to  1979,  the  EIA  product-supplied  series  for  motor  gasoline  was  consistently  about  2  percent  lower 
than  the  Federal  Highway  Administration  (FHWA)  gasoline-sales  data  series,  which  is  derived  from 
State  tax  receipts.  This  difference  increased  to  about  4  percent  in  1979  and  5  percent  in  1980.  There  are 
two  primary  causes  for  this  growing  difference.  First,  refinery  operations,  particularly  the  flows  of 
unfinished  oils  and  the  redesignation  of  some  finished  products,  were  not  being  accurately  described  on 
the  EIA  survey  forms.  Second,  a  large  amount  of  gasoline  was  being  produced  away  from  refineries  at 
"downstream  blending  stations"  to  take  advantage  of  provisions  in  regulations  governing  the  amount  of 
lead  that  could  be  added.  These  blending  stations  were  not  reporting  gasoline  production  to  the  EIA 
until  the  data  system  was  changed  in  January  1981. 

Quantitative  estimates  of  the  magnitude  of  the  difference— in  EIA's  gasoline  product  supplied  data  in 
1979  and  1980  have  been  made  by  the  EIA  and  the  American  Petroleum  Institute  (API).  The  following 
table  provides  1979  and  1980  data  as  published  in  the  Petroleum  Statement  Annual,  as  well  as  EIA  and 
API  estimates  of  "recast"  motor  gasoline  product  supplied.  EIA  recast  estimates  were  based  upon 
preliminary  monthly  information  in  the  Monthly  Petroleum  Statement.  The  ranges  displayed  in  the  EIA 
column  reflect  uncertainty  in  the  estimates.  Also  shown  are  the  FHWA  motor  gasoline  sales  statistics 
for  those  years.  EIA  has  recently  published  a  study  of  the  quality  of  these  FHWA  data.1 


'Office  of  Energy  Information  Validation,  Energy  Information  Administration,  U.S.  Department  of  Energy,  Error 
Profile  of  the  Motor  Fuel  Taxation  Data  used  to  Establish  and  Monitor  State  Emergency  Conservation  Targets 
(Washington,  D.C.:  December,  1981). 
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Finished  Motor  Gasoline  Product  Supplied  on  Old  and  New  Basis 
(Thousand  Barrels  per  Day) 


1979 

1980 

EIA 

API 

EIA 

FHWA1 

EIA 

API 

EIA 

FHWA1 

Reported 

Recast 

Recast 

Reported 

Recast 

Recast 

Jan 

6,830 

7,230 

7,084- 
7,246 

6,984 

6,323 

6,789 

6,630- 
6,791 

6,672 

Feb 

7,254 

7,496 

7,389- 

7,568 

7,538 

6,596 

6,983 

6,831- 
7,003 

6,830 

Mar 

7,229 

7,414 

7,301- 
7,463 

7,316 

6,406 

6,753 

6,607- 
6,768 

6,713 

Apr 

7,055 

7,300 

7,187- 
7,353 

7,375 

6,800 

7,014 

6,886- 
7,052 

6,981 

May 

7,213 

7,429 

7,313- 

7,475 

7,428 

6,729 

6,954 

6,823- 
6,984 

7,044 

Jun 

7,191 

7,483 

7,350- 
7,516 

7,441 

6,657 

6,966 

6,824- 
6,991 

7,049 

Jul 

6,902 

7,241 

7,105- 
7,266 

7,299 

6,743 

6,973 

6,960 

7,132 

Aug 

7,330 

7,546 

7,426- 
7,588 

7,619 

6,648 

6,841 

6,828 

7,090 

Sep 

6,881 

7,122 

7,016- 
7,262 

7,232 

6,510 

6,692 

6,962 

6,685 

Nov 

6,791 

7,068 

6,956- 
7,122 

7,142 

6,234 

6,507 

6,516 

6,951 

Dec 

6,730 

7,106 

6,966- 

7,127 

7,064 

6,632 

6,948 

6,936 

6,993 

Average 

7,034 

7,302 

7,183- 
7,347 

7,309 

6,579 

6,882 

6,806- 
6,889 

6,925 

iFHWA  gasoline  statistics  published  in  their  1979  Table  MF-33G,  08-06-80,  contain  aviation  gasoline  as  well  as 
motor  gasoline.  Only  motor  gasoline  data  are  included  in  published  1980  data.  Consequently  the  1979  data  shown 
above  were  reduced  by  subtracting  aviation  gasoline  product  supplied  quantities  as  published  by  EIA  in  the  1979 
Petroleum  Statement  Annual.  The  1980  FHWA  data  published  in  their  1980  Table  MF-33GA,  August  1981,  did  not 
require  this  adjustment. 


Distillate  and  Residual  Fuel  Oil 

Distillate  and  residual  fuel  oil  refinery  production  statistics  through  1980  were  adjusted  to  account  for 
an  imbalance  between  unfinished  oil  supply  and  disposition.  The  reported  quantities  of  refinery  inputs 
of  unfinished  oils  typically  exceed  the  available  supply  of  unfinished  oils.  It  has  been  assumed  that  this 
occurs  when  distillate  and  residual  fuel  oil  produced  by  a  refinery  is  shipped  to  another  refinery,  where 
it  is  treated  as  unfinished  oil.  This  oil  is  then  reprocessed  rather  than  used  or  sold  as  distillate  or  residual 
fuel  oil. 

For  many  years  (including  1980),  the  difference  between  unfinished  oil  disposition  and  supply  was 
subtracted  from  distillate  and  residual  fuel  oil  production  to  adjust  for  this  discrepancy.  Two-thirds  of 
the  difference  was  applied  to  distillate,  and  one-third  to  residual  fuel  oil. 

Beginning  in  January  1981  this  adjustment  was  discontinued  because  there  was  not  sufficient  empirical 
evidence  to  support  it.  The  following  table  presents  distillate  and  residual  fuel  oil  refinery  production  in 
1980  as  published  (adjusted)  and  on  the  same  basis  as  1981  statistics  are  now  being  completed 
(unadjusted)  to  permit  comparison  between  1980  and  1981  data  series.  Adjusted  distillate  and  residual 
fuel  oil  product  supplied  volumes  differ  from  the  unadjusted  volumes  by  the  same  amounts  as  the 
adjusted  and  unadjusted  production  volumes. 
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Adjusted  and  Unadjusted  Refinery  Production,  and  Unadjusted  Product  Supplied  of  Distillate 
and  Residual  Fuel  Oils,  by  Month  for  1979  and  1980  (Thousand  Barrels  Per  Day) 

1979 


Distillate  Fuel  Oil 

Residual  Fuel  Oil 

Adj. 

Unadj. 

Unadj. 

Adj. 

Unadj. 

Unadj. 

Ref. 

Ref. 

Product 

Ref. 

Ref. 

Product 

Month 

Prod. 

Prod. 

Diff. 

Supplied 

Prod. 

Prod. 

Diff. 

Supplied 

Jan. 

3,043 

3,108 

65 

4,646 

1,912 

1,946 

34 

3,594 

Feb. 

2,888 

2,945 

57 

4,869 

1,792 

1,822 

30 

3,625 

Mar. 

3,019 

3,026 

7 

3,671 

1,719 

1,723 

4 

3,243 

Apr. 

2,945 

2,978 

32 

3,048 

1,639 

1,656 

17 

2,524 

May 

3,066 

3,093 

27 

3,025 

1,586 

1,600 

14 

2,517 

Jun. 

3,153 

3,187 

35 

2,743 

1,548 

1,566 

18 

2,601 

Jul. 

3,305 

3,344 

38 

2,601 

1,575 

1,594 

20 

2,471 

Aug. 

3,321 

3,359 

38 

2,799 

1,584 

1,603 

20 

2,570 

Sep. 

3,354 

3,306 

-48 

2,599 

1,627 

1,602 

-25 

2,584 

Oct. 

3,251 

3,217 

-34 

3,085 

1,629 

1,612 

-17 

2,523 

Nov. 

3,239 

3,200 

-39 

3,208 

1,736 

1,716 

-20 

2,795 

Dec. 

3,221 

3,238 

17 

3,725 

1,894 

1,903 

9 

3,022 

Average 


1980 


Average 


3,152 


3,169 


16 


3,327 


1,687 


1,695 


2,834 


Distillate  Fuel  Oil 

Residual  Fuel  Oil 

Adj. 

Unadj. 

Unadj. 

Adj. 

Unadj. 

Unadj. 

Ref. 

Ref. 

Product 

Ref. 

Ref. 

Product 

Month 

Prod. 

Prod. 

Diff. 

Supplied 

Prod. 

Prod. 

Diff. 

Supplied 

Jan. 

3,013 

3,093 

80 

3,794 

1,771 

1,812 

41 

3,108 

Feb. 

2,766 

2,888 

122 

3,834 

1,773 

1,836 

63 

3,168 

Mar. 

2,557 

2,690 

133 

3,312 

1,584 

1,652 

68 

2,726 

Apr. 

2,460 

2,554 

94 

2,729 

1,595 

1,643 

48 

2,492 

May 

2,474 

2,610 

136 

2,538 

1,509 

1,579 

70 

2,305 

Jun. 

2,646 

2,721 

75 

2,392 

1,575 

1,613 

38 

2,359 

Jul. 

2,689 

2,783 

94 

2,343 

1,480 

1,528 

48 

2,339 

Aug. 

2,461 

2,582 

121 

2,258 

1,444 

1,506 

62 

2,348 

Sep. 

2,686 

2,726 

40 

2,627 

1,495 

1,516 

21 

2,380 

Oct. 

2,589 

2,650 

61 

2,981 

1,512 

1,543 

31 

2,258 

Nov. 

2,703 

2,823 

120 

3,069 

1,579 

1,641 

62 

2,513 

Dec. 

2,891 

3,052 

161 

3,776 

1,660 

1,743 

83 

2,762 

2,661 


2,764 


103 


2,969 


1,580 


1,634 


54 


2,562 


Total  Petroleum  Products 

The  imbalance  between  the  supply  and  disposition  of  unfinished  oils  is  now  reported  as  part  of  the 
reclassified  products  (line  39)  in  the  U.S.  Petroleum  Balance  (Table  1).  Imbalances  between  the  supply 
and  disposition  of  gasoline  blending  components  comprise  the  remainder  of  the  reclassified  in  Table  1. 
These  imbalances  are  reported  as  negative  product  supplied  in  the  Other  Liquids  section  of  the  table  of 
Supply  and  Disposition  Statistics  (Table  2).  Since  these  changes  only  involve  redistribution  of  the 
volumes  of  gasoline,  distillate  and  residual  fuel  oil,  gasoline  blending  components,  and  unfinished  oils, 
the  total  volume  of  petroleum  products  supplied  remains  unaffected  by  them. 
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Note  5  Notes  on  Tables 

5.1  Crude  Oil  and  Petroleum  Products  Overview  statistics  on  the  referenced  line  appear  in  Table  4 
of  the  Detailed  Statistics,  except  where  noted. 

.  Crude  Oil  and  Petroleum  Products  Stock  Withdrawal  (+)  or  Addition  (-),  Petroleum  Products 
Supplied,  Total  Imports,  Crude  Oil  Imports,  Total  Exports,  and  Crude  Oil  Exports  appear  as  labeled  in 
Table  4.  Total  Production  and  Crude  Oil  Production  appear  under  Field  Production  in  Table  4. 

.  Natural  Gas  Plant  Production  is  the  sum  of  Natural  Gas  Plant  Liquids  and  Finished  Petroleum 
Products  Field  Production  in  Table  4. 

.  Petroleum  Products  Imports  is  the  sum  of  Natural  Gas  Plant  Liquids  and  LRGs,  Other  Liquids,  and 
Finished  Petroleum  Products  Imports  in  Table  4. 

•  Petroleum  Products  Exports  is  the  sum  of  Natural  Gas  Plant  Liquids  and  LRGs,  Other  Liquids,  and 
Finished  Petroleum  Products  Exports  in  Table  4. 

•  Total  Crude  Oil  and  Petroleum  Products  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.2  Crude  Oil  Supply  and  Disposition  statistics  on  the  referenced  line  appear  in  Table  1  of  the 
Detailed  Statistics,  except  where  noted. 

•  Total  Domestic  Field  Production,  Alaskan  Field  Production,  SPR  Imports,  Other  Imports  (synony- 
mous with  Imports  Gross  Excl.  SPR),  SPR  and  Other  Primary  Stocks  Withdrawal  (+)  or  Addition  (-), 
Unaccounted  For  Crude  Oil,  Refinery  Inputs,  and  Exports  appear  as  labeled  in  Table  1. 

•  SPR  Ending  Stocks  and  Other  Primary  Ending  Stocks  (synonymous  with  stocks  excluding  SPR) 
appear  in  thousands  of  barrels  in  Table  1. 

•  Total  Crude  Oil  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

•  Total  Imports  appear  in  Table  4. 

5.3  Finished  Motor  Gasoline  Supply  and  Disposition  statistics  on  the  referenced  line  appear  in  Table 
4  of  the  Detailed  Statistics,  except  where  noted. 

•  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

•  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Exports,  and  Product  Supplied  appear  as  labeled  in 
Table  4. 

•  Unleaded  Percent  of  Total  Product  Supplied  represents  the  ratio  of  finished  unleaded  motor  gasoline 
product  supplied  to  total  finished  motor  gasoline  product  supplied,  multiplied  by  100  and  rounded  to  the 
nearest  tenth. 

•  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.4  Distillate  and  Residual  Fuel  Oil  Supply  and  Disposition  statistics  on  the  referenced  lines  appear 
in  Table  4  of  the  Detailed  Statistics,  except  where  noted. 

•  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

•  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Crude  Used  Directly,  Exports,  and  Product  Supplied 
appear  as  labeled  in  Table  4. 

•  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.5  Liquefied  Petroleum  Gases  and  Ethane  statistics  represent  the  aggregation  of  statistics  on 
ethane,  propane,  butane,  butane-propane  mixtures,  ethane-propane  mixtures,  and  isobutane.  The 
statistics  on  the  referenced  line  appear  in  Table  4  of  the  Detailed  Statistics,  except  where  noted. 
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.  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

.  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Refinery  Inputs,  Exports,  and  Product  Supplied 
appear  as  labeled  in  Table  4. 

•  Ending  stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.6  Other  Petroleum  Products  Supply  and  Disposition  statistics  represent  the  aggregation  of 
statistics  on  natural  gasoline,  isopentane,  unfractionated  stream,  plant  condensate,  other  liquids,  and 
all  finished  petroleum  products  except  finished  motor  gasoline,  distillate  fuel  oil,  and  residual  fuel  oil. 
The  statistics  on  the  referenced  line  are  aggregated  from  Table  4  of  the  Detailed  Statistics,  except  where 
noted. 

.  Total  Production  is  the  aggregated  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

.  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Refinery  Inputs,  Exports,  and  Product  Supplied  are 
aggregated  from  Table  4. 

•  Ending  stocks  are  aggregated  from  ending  stocks  in  thousands  of  barrels  in  Table  2. 

Note  5.7  Table  1.  U.S.  Petroleum  Balance 

•  Lines  (1)  through  (3)  of  Table  1:  Crude  oil  (including  lease  condensate)  production  for  "Alaska," 
"Lower  48  States,"  and  "Total  U.S."  are  calculated  by  calling  the  conservation  agency  in  Alaska  for 
Alaskan  crude  oil  production  during  the  month,  estimating  crude  oil  production  in  the  United  States 
(see  Explanatory  Note  2.2),  and  taking  the  difference  to  equal  production  in  the  lower  48  states. 

.  Line  (5)  of  Table  1:  SPR  imports  are  reported  on  Survey  Form  ERA-60. 

.  Line  (12)  of  Table  1:  "Total  Other  Sources"  equals  crude  oil  stock  withdrawal  (+)  or  addition  (-)  plus 
unaccounted  for  crude  oil  plus  crude  used  as  fuel  and  losses  in  Table  2. 

.  Line  (14)  of  Table  1:  Natural  gas  plant  liquids  (NGPL)  "Production"  equals  field  production  of  natural 
gas  plant  liquids  (NGPL)  plus  field  production  of  finished  petroleum  products  in  Table  2. 

.  Line  (15)  of  Table  1:  NGPL  "Imports"  equals  the  sum  of  the  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate  imports  in  Table  2. 

.  Line  (16)  of  Table  1:  NGPL  "Stock  Withdrawal  (+)  or  Addition  (-)"  is  equal  to  the  sum  of  stock 
withdrawal  (+)  or  addition  (-)  of  natural  gasoline  and  isopentane,  unfractionated  stream,  and  plant 
condensate  in  Table  2. 

.  Line  (17)  of  Table  1  equals  the  sum  of  lines  (14),  (15),  and  (16)  of  Table  1. 

.  Line  (18)  of  Table  1:  unfinished  oils  and  gasoline  blending  components  "Stock  Withdrawal  (+)  or 
Addition  (-)"  equals  stock  withdrawal  (+)  or  addition  (-)  for  other  hydrocarbons  and  alcohol,  for 
unfinished  oils,  motor  gasoline  blending  components,  and  aviation  gasoline  blending  components. 

.  Line  (20)  of  Table  1:  "Other  Hydrocarbons  and  Alcohol  New  Supply"  equals  the  field  production  of 
same  in  Table  2. 

.  Line  (21)  on  Table  1:  "Refinery  Processing  Gain"  is  a  balancing  item  equal  to  total  refinery  production 
minus  total  refinery  input  in  Table  2. 

.  Line  (22)  on  Table  1:  "Crude  Used  Directly"  equals  the  sum  of  crude  oil  used  directly  as  distillate  and 
residual  fuel  oils  in  Table  2. 

.  Line  (23)  of  Table  1:  "Total  Other  Liquids"  equals  the  sum  of  lines  (18)  through  (22)  of  Table  1. 

.  Line  (24)  of  Table  1:  "Total  Production  of  Products"  equals  crude  oil  input  to  refineries  plus  field 
production  of  NGPL  and  finished  petroleum  products;  plus  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or  addition  (-)  of  natural 
gasoline  and  isopentane,  unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or 
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addition  (-)  of  other  hydrocarbons  and  alcohol,  unfinished  oils,  aviation  gasoline  blending  com  po nents, 
and  motor  gasoline  blending  components;  plus  imports  of  unfinished  oils,  aviation  gasoline  blending 
components,  and  motor  gasoline  blending  components;  plus  field  production  of  other  hydrocarbons  and 
alcohol;  plus  total  refinery  production;  minus  total  refinery  input;  plus  crude  oil  used  as  distillate  and 
residual  fuel  oils  in  Table  2. 

.  Line  (25)  of  Table  1:  "Gross  Imports  of  Refined  Products"  equals  imports  of  LPG  and  ethane  plus 
imports  of  finished  petroleum  products  in  Table  2. 

.  Line  (26)  of  Table  1:  "Exports  of  Refined  Products"  equals  exports  of  LPG  and  ethane  plus  exports  of 
finished  petroleum  products  in  Table  2. 

.  Line  (27)  of  Table  1:  "Net  Imports  of  Refined  Products"  equals  the  difference  between  lines  (25)  and 
(26)  of  Table  (1). 

.  Line  (28)  of  Table  1:  "Total  New  Supply  of  Products"  equals  crude  oil  input  to  refineries  plus  field 
production  of  NGPL  and  finished  petroleum  products;  plus  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or  addition  (-)  of  natural 
gasoline  and  isopentane,  unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or 
addition  (-)  of  other  hydrocarbons  and  alcohol,  unfinished  oils,  aviation  gasoline  blending  components, 
and  motor  gasoline  blending  components;  plus  imports  of  unfinished  oils,  aviation  gasoline  blending 
components,  and  motor  gasoline  blending  components;  plus  field  production  of  other  hydrocarbons  and 
alcohol;  plus  total  refinery  production;  minus  total  refinery  input;  plus  crude  oil  used  as  distillate  and 
residual  fuel  oils;  plus  imports  of  LPG  and  ethane  and  finished  petroleum  products;  minus  exports  of 
LPG  and  ethane  and  finished  petroleum  products  in  Table  2. 

.  Line  (29)  of  Table  1:  "Refined  Products  Stocks  Withdrawal  (+)  or  Addition  (-)  equals  the  sum  of  stock 
withdrawal  (+)  or  addition  (-)  for  LPG  and  ethane,  and  finished  petroleum  products  in  Table  2. 

.  Line  (30)  of  Table  1:  "Total  Petroleum  Products  Supplied  for  Domestic  Use"  equals  total  products 
supplied  in  Table  2. 

.  Lines  (31)  through  (37)  of  Table  1  equal  the  respective  products  supplied  in  Table  2. 

.  Line  (38)  of  Table  1:  "Other  Products  Supplied"  equals  the  sum  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  plant  condensate,  aviation  gasoline,  naphtha  <  400  Deg.  F  for  petrochemical 
feedstock  uses,  other  oils  >  400  Deg.  F.  for  petrochemical  feedstock  use,  special  naphthas,  lubricants, 
waxes,  coke,  asphalt,  road  oil,  still  gas,  and  miscellaneous  products  supplied  in  Table  2. 

.  Line  (39)  of  Table  1:  "Total  Reclassified"  is  a  balancing  item  equal  to  the  sum  of  unfinished  oils,  motor 
gasoline  blending  components,  and  aviation  gasoline  blending  components  products  supplied  in  Table  2. 

.  Line  (40)  of  Table  1:  "Total  Product  Supplied"  is  equal  to  total  products  supplied  in  Table  2. 

.  The  sum  of  lines  (41)  and  (42)  of  Table  1,  stocks  of  "Crude  Oil  and  Lease  Condensate  (Excluding  SPR)" 
and  stocks  held  by  the  "Strategic  Petroleum  Reserve,"  equals  ending  stocks  of  crude  oil  in  Table  2.  SPR 
stocks  are  reported  on  Form  EIA-90. 

.  Line  (46)  of  Table  1,  stocks  of  "Refined  Products,"  equals  the  sum  of  LPG  and  ethane  and  finished 
petroleum  product  stocks  in  Table  2. 
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'Form  EIA-177:  Petroleum  Refineries  in 
the  United  States  and  U.S.  Territories. 

2Data  were  not  collected  for  years  1942 
through  1946. 

3Downstream  processing  is  further  re- 
finery processing  of  petroleum  products 
after  they  have  been  produced  either  in 
crude  oil  distillation  units  or  in  other 
downstream  units.  Downstream  process- 
ing equipment  includes  hydrocrackers, 
thermal  crackers,  thermal  reformers, 
catalytic  reformers,  cokers,  etc. 


1982  EIA  Petroleum  Refinery  Survey  Results 


Synopsis 

Early  each  year  the  Energy  Informa- 
tion Administration  (EIA)  conducts  a 
survey1  of  petroleum  refineries  to  iden- 
tify capacity  changes  that  have  occurred 
during  the  past  year  and  to  learn  of 
refiners'  plans  for  the  upcoming  year. 
This  year  marks  the  60th  year  that  the 
survey,  begun  by  the  Bureau  of  Mines  in 
1918,  has  been  conducted.2 

The  recently  completed  1982  survey 
reveals  that  twenty-three  refineries  with 
an  aggregate  crude  oil  distillation  capa- 
city of  451  thousand  barrels  per  day  that 
were  operable  on  January  1,  1981,  were 
permanently  shutdown  by  January  1, 
1982,  and  average  utilization  of  the  re- 
maining refineries  declined.  Details  of 
the  survey  will  be  published  in  EIA's 
Petroleum  Supply  Annual,  scheduled 
for  release  in  July  1982. 


While  the  number  of  operable  refineries 
decreased  last  year  and  average  utiliza- 
tion declined,  the  shift  toward  more 
complex  refining  facilities  begun  sev- 
eral years  ago  continued.  A  number  of 
refiners  continued  to  upgrade  their 
downstream3  processing  equipment  in 
an  attempt  to  diversify  their  product 
mixes  and  increase  yields  of  lighter 
products  such  as  gasoline  and  jet  fuel. 


Changes  in  the  Refining 
Industry  1979-1982 

During  1979,  crude  oil  distillation  capac- 
ity grew  while  its  utilization  exceeded 
80  percent  of  capacity.  Throughout  1980, 
capacity  continued  to  increase  although 
utilization  began  to  decline.  During 
1981,  as  utilization  continued  to  decline, 
refiners  closed  down  facilities  and  capac- 
ity decreased.  (See  Table  1.)  Operable 
crude  oil  distillation  capacity  (operating 


Table  1.  Refinery  Operations 
(Thousand  Barrels  Per  Day) 


1979 

1st  Qtr. 
2nd  Qtr. 
3rd  Qtr. 
4th  Qtr. 

1980 

1st  Qtr. 
2nd  Qtr. 
3rd  Qtr. 
4th  Qtr. 

1981 

1st  Qtr. 
2nd  Qtr. 
3rd  Qtr. 
4th  Qtr. 

1982 

1st  Qtr. 


Refinery 
Capacity* 

Input** 

Utilization 
(Percent) 

Idle 
Capacity* 

17,441 
17,603 
17,680 
17,815 

14,725 
14,897 
15,204 
14,962 

84.4 
84.6 
86.0 
84.0 

293 
658 
539 

789 

17,988 
18,213 
18,281 
18,413 

14,388 
13,832 
13,512 
13,467 

80.0 
75.9 
73.9 
73.1 

378 
497 
553 
639 

18,621 
18,684 
18,656 
18,442 

13,100 
12,522 
12,843 
12,572 

70.3 
67.0 

68.8 
68.2 

569 
1,218 
1,316 
1,559 

17,890 


11,773 


65.8 


1,786 


*As  of  the  beginning  of  the  first  month  of  each  quarter. 
**Average  for  quarter. 
SOURCE:  EIA-87  and  EIA-177. 
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4Idle  capacity  refers  to  operable  capacity 
that  is  shutdown  but  capable  of  being 
placed  in  operation  within  approximately 
90  days. 

80perating  capacity  refers  to  capacity 
that  is  in  operation. 


capacity  plus  idle  capacity)45 on  Janu- 
ary 1, 1982,  was  17.9  million  barrels  per 
day  (MMB/D),  731  thousand  barrels  per 
day  (MB/D)  less  than  at  the  beginning  of 
the  previous  year.  This  is  the  first  time 
that  total  operable  capacity  has  dropped 
since  1966.  In  addition,  idle  capacity  for 
the  U.S.  on  January  1, 1982,  is  estimated 
at  1.8  MMB/D,  a  214  percent  increase 
over  the  January  1,  1981,  level  of  569 
MB/D.  Total  operating  crude  distilla- 
tion capacity  on  January  1,  1982,  was 
reported  at  16.1  MMB/D,  an  11  percent 
decline  from  January  1, 1981.  (See  Table 
2.) 

On  January  1,  1980,  there  were  319 
operable  refineries  in  the  United  States 
and  capacity  utilization  averaged  75.5 
percent  during  1980.  By  January  1, 
1981,  there  were  324  operable  refineries 
and  average  refinery  utilization  during 
1981  was  68.5  percent  of  capacity.  By 
January  1,  1982,  301  refineries  were 
operable  in  the  United  States  and  during 
January  1982  their  utilization  rate  was 
66.3  percent. 

Of  the  301  refineries  operable  on  January 
1,  1982,  74  refineries  were  either  par- 
tially or  totally  idle.  This  can  occur  for 
operational  reasons  such  as  when  a 
refinery  is  undergoing  scheduled  or  un- 
scheduled maintenance,  and  for  eco- 
nomic reasons  such  as  when  a  weak 
market  exists  for  the  particular  prod- 
ucts that  the  refinery  produces. 

Twenty-three  refineries  that  were  oper- 
ating on  January  1,  1981,  were  perma- 
nently shutdown  by  January  1,  1982,  a 
loss  of  451  MB/D  of  crude  oil  distillation 
capacity  (see  Table  3).  The  total  loss  in 
downstream  capacity  was  469  MB/D. 
The  three  largest  shutdown  refineries 
accounted  for  50  percent  of  the  crude  oil 
distillation  capacity  loss,  and  69  percent 
of  the  downstream  capacity  loss  (see 
Exhibit  1).  Fifteen  of  the  shutdown 
refineries  had  no  downstream  capacity. 
The  primary  reasons  for  the  shutdowns 
were  the  decline  in  petroleum  consump- 
tion since  the  peak  in  1978  and  the 
decontrol  of  crude  oil. 

Crude  oil  allocation  entitlements  and 
associated  Federal  regulations,  when 
they  were  in  effect,  ensured  small  refin- 
ers a  source  of  crude  oil  at  costs  that 
were  competitive  with  the  large  inte- 
grated refining  companies.  They  re- 
quired refiners  to  maintain  the  same 
supplier-marketer  relationships  that 
existed  in  1972.  With  the  deregulation  of 


domestic  crude  oil  prices,  this  program 
was  ended.  The  loss  of  these  arrange- 
ments encouraged  several  smaller,  mar- 
ginal companies  to  discontinue  opera- 
tions. 

In  addition,  some  refiners  appear  to 
have  decided  to  change  their  marketing 
and  distribution  networks  and  these 
decisions  have  resulted  in  the  closing  of 
several  refineries. 


The  Shape  of  U.S.  Refining 
Capacity  1982 

Of  the  301  refineries  operable  at  the 
beginning  of  1982,  204  (68  percent)  had 
crude  oil  distillation  capacity  under  50 
MB/D.  The  remaining  97  refineries  (32 
percent)  reported  capacities  50  MB/D 
or  greater.  This  mix  of  refineries  reflects 
a  shift  away  from  facilities  smaller  than 
30  MB/D  toward  more  refineries  in  the 
30-50  and  100-175  MB/D  size  categories 
(Exhibit  2). 


Exhibit  1. 

Crude  Oil  Distillation 
Capacity  Permanently 
Shutdown  During  1981 
(Thousand  Barrels  Per  Day) 
Numbers  in  parenthesis  indicate 
number  of  refineries. 
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Despite  a  reduction  in 

the  number  of  operable 

refineries  in  the  U.S.,  the 

industry  is  maintaining 

its  flexibility  to  produce 

preferred  fuels  and  to 

meet  expected  demand. 


Exhibit  2. 

Distribution  of  Refineries  By  Size  (1980-1982) 

Source:  EIA-177  (1980,  1981,  1982) 
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Although  the  number  of  refineries 
decreased  from  January  1,  1981  to 
January  1, 1982,  the  remaining  refinery 
facilities  continued  to  be  upgraded  to 
process  crudes  requiring  more  sophis- 
ticated equipment.  In  addition,  some 
refiners  closed  less  complex  facilities 
while  expanding  others  to  be  able  to 
produce  more  marketable  products.  (See 
Table  4.)  With  the  demand  for  the 
heavier  petroleum  products  lagging  be- 
hind the  demand  for  the  lighter  petro- 
leum products,  refiners  are  enhancing 
their  processing  capabilities,  which 
enable  lighter  fuels  to  be  produced  from 
the  heavier  oils. 


Product  Output  Projections 

Industry  estimates  submitted  to  the 
Energy  Information  Administration  for 
refinery  production  of  major  petroleum 
products  in  1982  are  summarized  in 


Table  5.  Increases  in  production  are 
expected  in  transportation  fuels,  par- 
ticularly naphtha-type  jet  fuel  for  mil- 
itary use,  kerosene-type  jet  fuel  used  by 
commercial  aircraft,  and  unleaded  motor 
gasoline. 


Conclusion 

The  EIA  refinery  survey  reveals  that 
there  has  been  a  decline  in  the  total 
number  of  operable  refineries,  from  324 
on  January  1,  1981,  to  301  on  January  1, 
1982,  while  some  refinery  facilities  are 
being  upgraded  to  meet  changing  market 
conditions.  Because  of  the  introduction 
of  more  sophisticated  equipment  in  a 
number  of  refineries,  the  industry  is 
maintaining  its  flexibility  to  produce 
preferred  fuels.  Further,  the  survey  also 
reveals  that  the  U.S.  refining  industry  is 
equipped  to  meet  expected  levels  of 
demand. 


Table  2. 

Number  and  Capacity  of  Operable  Petroleum  Refineries  by  PAD 

District  and  State,  as  of  January  1,  1982 

Number 
of 

Crude 

Capacity 

PAD  District 

Barrels  per 

Barrels  per 

and 

Operable  Refineries 

Calen 

dar  Day2 
ing      Idle 

Stream 

Day3 

States 

Total 

Operating 

Idle1 

Operat 

Operating 

Idle 

PAD  District  I 

Delaware 

1 

1 

0 

140,000 

0 

150,000 

0 

Florida 

l 

0 

1 

0 

15,000 

0 

15,700 

Georgia 

2 

2 

0 

29,000 

0 

32,200 

0 

Maryland 

2 

1 

1 

15,000 

14,200 

16,000 

15,000 

New  Jersey 

6 

5 

1 

602,100 

133,000 

634,900 

140,000 

New  York 

2 

2 

0 

97,900 

0 

106,000 

0 

Pennsylvania 

9 

9 

0 

704,041 

0 

747,100 

0 

Virginia 

1 

1 

0 

53,000 

0 

55,000 

0 

West  Virginia 

3 

3 

0 

22,100 

0 

23,100 

0 

Total 

27 

24 

3 

1,663,141 

162,200 

1,764,300 

170,700 

PAD  District  II 

Illinois 

8 

7 

1 

948,100 

76,200 

1,002,000 

81,260 

Indiana 

7 

5 

2 

468,700 

133,600 

498,800 

138,187 

Kansas 

11 

9 

2 

452,959 

12,500 

481,133 

13,750 

Kentucky 

4 

3 

1 

244,100 

3,000 

252,300 

3,500 

Michigan 

5 

4 

1 

117,100 

11,500 

124,800 

12,500 

Minnesota 

2 

2 

0 

194,443 

0 

201,125 

0 

Missouri 

1 

1 

0 

104,000 

0 

111,000 

0 

Nebraska 

1 

1 

0 

5,600 

0 

6,170 

0 

North  Dakota 

3 

2 

1 

60,250 

5,000 

63,600 

5,250 

Ohio 

6 

6 

0 

543,100 

0 

567,000 

0 

Oklahoma 

13 

12 

1 

526,100 

40,400 

543,900 

42,000 

Tennessee 

1 

1 

0 

49,500 

0 

49,900 

0 

Wisconsin 

1 

1 

0 

39,000 

0 

40,000 

0 

Total 

63 

54 

9 

3,752,952 

282,200 

3,941,728 

296,447 

PAD  District  III 

Alabama 

6 

6 

0 

142,900 

0 

150,500 

0 

Arkansas 

4 

4 

0 

53,000 

11,200 

54,900 

11,500 

Louisiana 

34 

26 

8 

2,287,480 

219,391 

2,399,583 

237,205 

Mississippi 

7 

6 

1 

355,300 

16,000 

379,559 

20,000 

New  Mexico 

7 

7 

0 

117,924 

0 

129,416 

0 

Texas 

65 

48 

17 

4,322,094 

745,654 

4,601,800 

834,800 

Total 

123 

97 

26 

7,278,698 

992,245 

7,715,758 

1,103,505 

PAD  District  IV 

Colorado 

3 

3 

0 

84,400 

0 

87,500 

0 

Montana 

6 

6 

0 

146,250 

7,800 

152,650 

8,000 

Utah 

8 

8 

0 

162,300 

4,200 

171,000 

4,300 

Wyoming 

12 

10 

2 

209,555 

20,180 

218,100 

25,190 

Total 

29 

27 

2 

602,505 

32,180 

629,250 

37,490 

PAD  District  V 

Alaska 

4 

4 

0 

130,023 

0 

135,300 

0 

Arizona 

1 

1 

0 

4,015 

0 

5,700 

0 

California 

43 

38 

5 

2,233,065 

301,600 

2,397,946 

339,600 

Hawaii 

1 

1 

0 

48,000 

0 

50,000 

0 

Nevada 

1 

1 

0 

4,180 

0 

4,500 

0 

Oregon 

1 

0 

1 

0 

15,000 

0 

16,000 

Washington 

8 

7 

1 

387,000 

730 

408,800 

1,000 

Total 

59 

52 

7 

2,806,283 

317,330 

3,002,246 

356,600 

United  States,  Total 

301 

254 

47 

16,103,579 

1,786,155 

17,053,282 

1,964,742 

Virgin  Islands 

1 

1 

0 

585,000 

115,000 

585,000 

115,000 

Puerto  Rico 

4 

3 

1 

182,454 

73,041 

200,000 

84,000 

Hawaiian  Foreign  Trade  Zone 

1 

1 

0 

67,900 

0 

67,900 

0 

Guam 

1 

1 

0 

43,900 

0 

47,160 

0 

'Does  not  include  refineries  that  were 

permanently  shutdown  on 

January  1,  1982  and  only 

includes  refineries  totally  idle. 

2Barrels  Per  Calendar  Day  represents  the  amount  that  can  be  processed  in  an  average  twenty- 

four  hour  period  after  making 

allowances  for:  downstream  limitations,  environmental  con- 

straints,  types  and  grades  of  inputs,  planned  and  unplanned  downtime,  and  types  and  grades  of 

products. 

Table  2. 

Number  and  Capacity  of  Operable  Petroleum  Refineries 

by 

(Continued) 

PAD  District  and  State, 

as  of  January  1, 

1982 

Charge  Capacity  (Barrels  per  Stream  Day) 

:t 

PAD  District 

Vacuum 

Therma 

Catalytic 

Catalytic 

Catalytic 

Catalytic 

Catalytic 

Catalytic 

and 

Distilla- 

Opera- 

Cracking 

Cracking 

Reform- 

Hydro- 

Hydro- 

Hydro- 

States 

tion 

tion 

(fresh) 

(Recycle) 

ing 

cracking 

refining 

treating 

PAD  District  I 

Delaware 

90,700 

44,000 

62,000 

15,000 

42,000 

20,000 

0 

110,000 

Florida 

10,000 

0 

0 

0 

0 

0 

0 

0 

Georgia 

0 

0 

0 

0 

0 

0 

(1 

0 

Maryland 

13,800 

0 

0 

0 

0 

0 

0 

0 

New  Jersey 

408,700 

34,500 

262,000 

45,000 

124,500 

0 

130,000 

314,600 

New  York 

55,000 

0 

22,000 

0 

11,000 

0 

15,200 

11,000 

Pennsylvania 

334,180 

0 

249,300 

23,300 

212,900 

55,000 

113,000 

378,800 

Virginia 

29,000 

15,000 

28,000 

5,000 

9,500 

0 

0 

26,500 

West  Virginia 

6,000 

0 

0 

0 

6,600 

4,440 

0 

0 

Total 

947,380 

93,500 

623,300 

88,300 

406,500 

79,440 

258,200 

840,900 

PAD  District  II 

Illinois 

385,000 

104,300 

374,000 

17,400 

280,400 

66,500 

6,000 

527,800 

Indiana 

262,200 

20,000 

215,000 

11,000 

123,500 

0 

50,000 

203,160 

Kansas 

141,860 

50,600 

181,800 

42,200 

114,000 

3,190 

40,000 

157,800 

Kentucky 

100,500 

2,600 

71,500 

0 

49,000 

0 

91,000 

53,200 

Michigan 

26,000 

0 

45,000 

1,300 

35,000 

0 

17,700 

18,700 

Minnesota 

110,000 

24,000 

75,800 

0 

45,500 

0 

116,000 

12,500 

Missouri 

40,000 

14,000 

42,000 

12,000 

16,000 

(I 

0 

61,500 

Nebraska 

2,400 

0 

2,400 

500 

750 

0 

0 

0 

North  Dakota 

0 

0 

26,000 

5,200 

11,000 

0 

0 

17,000 

Ohio 

202,000 

27,400 

186,700 

33,800 

148,700 

74,000 

31,500 

160,500 

Oklahoma 

188,600 

54,800 

206,000 

16,400 

126,800 

5,000 

26,000 

126,300 

Tennessee 

12,000 

0 

30,000 

12,000 

9,300 

0 

0 

29,500 

Wisconsin 

15,000 

0 

9,500 

1,000 

9,800 

0 

0 

17,300 

Total 

1,485,560 

297,700 

1,465,700 

152,800 

969,750 

148,690 

378,200 

1,385,260 

PAD  District  III 

Alabama 

32,000 

10,000 

0 

0 

23,500 

0 

4,000 

43,300 

Arkansas 

29,500 

0 

16,000 

800 

9,000 

0 

5,500 

0 

Louisiana 

1,056,280 

381,100 

823,900 

42,300 

441,580 

71,700 

143,900 

808,900 

Mississippi 

186,875 

7,000 

74,000 

2,000 

95,800 

68,000 

104,000 

10,300 

New  Mexico 

22,400 

1,500 

27,100 

4,000 

23,150 

0 

0 

25,950 

Texas 

1,793,875 

467,300 

1,558,800 

177,000 

1,172,900 

136,000 

659,400 

2,279,600 

Total 

3,120,930 

866,900 

2,499,800 

226,100 

1,765,930 

275,700 

916,800 

3,168,050 

PAD  District  IV 

Colorado 

36,000 

4,500 

24,500 

825 

19,500 

0 

0 

28,700 

Montana 

37,100 

8,700 

51,600 

12,450 

44,100 

4,900 

3,500 

112,450 

Utah 

47,000 

8,500 

54,000 

10,100 

26,400 

1,200 

0 

35,600 

Wyoming 

97,020 

13,000 

71,500 

16,700 

36,950 

0 

7,700 

61,000 

Total 

217,120 

34,700 

201,600 

40,075 

126,950 

6,100 

11,200 

237,750 

PAD  District  V 

Alaska 

10,000 

0 

0 

0 

10,000 

7,500 

0 

0 

Arizona 

0 

0 

0 

0 

0 

0 

0 

0 

California 

1,196,200 

448,800 

569,700 

32,020 

576,630 

328,700 

193,925 

956,800 

Hawaii 

28,000 

0 

22,000 

0 

0 

0 

0 

0 

Nevada 

2,400 

0 

0 

0 

0 

0 

0 

0 

Oregon 

16,000 

0 

0 

0 

0 

0 

0 

0 

Washington 

173,600 

40,000 

91,500 

23,000 

110,500 

46,000 

0 

192,300 

Total 

1,426,200 

488,800 

683,200 

55,020 

697,130 

382,200 

193,925 

1,149,100 

United  States,  Total 

7,197,190 

1,781,600 

5,473,600 

562,295 

3,966,260 

892,130 

1,758,325 

6,781,060 

Virgin  Islands 

190,000 

0 

0 

0 

125,000 

0 

0 

420,000 

Puerto  Rico 

131,500 

20,000 

52,000 

4,000 

93,570 

15,000 

0 

134,600 

Hawaiian  Foreign  Trade  Zone 

30,000 

0 

0 

0 

13,000 

12,000 

0 

13,000 

Guam 

1,400 

0 

0 

0 

0 

0 

0 

0 

3Barrels  Per  Stream  Day  represents  the  amount  a  unit  can 

process  runr 

ing  at  full  capacity 

under  optimal  crude  and  product  mi 

>c  conditions. 

Source:  Form  EIA- 

177. 
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By  January  1,  1982,  23 

refineries  that  were 

operating  on  January  1, 

1981  were  permanently 

shutdown.  This 

represents  a  loss  of  U51 

MB/D  of  crude  oil 

distillation  capacity. 


Table  3.  Refineries  Permanently  Shutdown 
(Barrels  per  Calendar  Day) 


Crude 

Refineries 

Location 

Distillation 

Date 

Capacity 

Shutdown 

PAD  District  I 

ATC  Petroleum  Inc. 

Wilmington,  North  Carolina         11,900 

1/82 

ATC  Petroleum  Inc. 

Newington,  New  Hampshire         13,400 

1/82 

Manatee  Energy  Co. 

Port  Manatee,  Florida 

28,400 

10/81 

Mobil  Oil  Corp. 

Buffalo,  New  York 

43,000 

7/81 

Total 

96,700 

PAD  District  II 

Amoco  Oil  Co. 

Wood  River,  Illinois 

104,000 

10/81 

Conoco  Inc. 

Wrenshall,  Minnesota 

23,500 

9/81 

Dow  Chemical  U.S.A. 

Bay  City,  Michigan 

20,000 

9/81 

Energy  Development 

Inc. 

Crossville,  Illinois 

1,000 

4/81 

Gulf  Oil  Corp. 

Toledo,  Ohio 

50,300 

11/81 

Kentucky  Oil  and 

Refining  Co. 

Troy,  Indiana 

1,500 

10/81 

Texaco  Inc. 

Lockport,  Illinois 

72,000 

10/81 

Wireback  Oil  Co. 

Plymouth,  Illinois 

1,800 

3/81 

Total 

274,100 

PAD  District  III 

Adobe  Refining  Co., 

Division  of  Funding 

Systems  Refining 

Corp. 

La  Blanca,  Texas 

5,200 

1/82 

Carbonit  Refinery  Inc. 

Hearne,  Texas 

11,000 

1/82 

Gulf  Oil  Corp. 

Venice,  Louisiana 

28,700 

12/81 

Southern  Union 

Refining  Co. 

Monument,  New  Mexico 

5,400 

10/81 

Southland  Oil  Co. 

Yazoo  City,  Mississippi 

5,500 

7/81 

Texas  Refining 

Midland,  Texas 

2,500 

6/81 

Texas  Standard 

Refining  Inc. 

Houston,  Texas 

1,800 

10/81 

Total 

60,100 

PAD  District  IV 

Glenrock  Refinery  Inc. 

Glenrock,  Wyoming 

6,000 

9/81 

Southwestern  Refining 

Co. 

La  Barge,  Wyoming 

1,040 

8/81 

Total 

7,040 

PAD  District  V 

Quad  Refining  Corp. 

Bakersfield,  California 

7,000 

10/81 

Road  Oil  Sales  Inc. 

Bakersfield,  California 

6,000 

1/82 

Total 

13,000 

United  States,  Total 

450,940 

Source:  Form  EIA-177. 

While  the  number  of 

refineries  in  the  U.S.  has 

decreased,  refiners 

continue  to  upgrade  their 

facilities  to  enhance 

their  processing 

capabilities. 


Table  4.  U.S.  Refining  Capacity  Comparison 
(Thousand  Barrels  Per  Day) 


Crude  Oil  Distillation 

(MB/CD) 

Downstream  Charge 

(MB/SD) 

Vacuum  Distillation 
Thermal  Operations1 
Catalytic  Reforming 
Catalytic  Cracking 
Catalytic  Hydrocracking 
Hydrorefining 
Hydrotreating 

Downstream  Production 

Alkylation 

Aromatic  Isomerization 

Lubes 

Coke  (short  ton/day) 

Asphalt 


1/1/81 


18,621 


1/1/82 


17,890 


Percent 
Change 

-3.9 


7,033 

7,197 

2.3 

1,587 

1,782 

12.3 

4,098 

3,966 

-3.2 

6,136 

6,036 

-1.6 

909 

892 

-1.9 

1,777 

1,758 

-1.1 

6,710 

6,781 

1.1 

974 

984 

1.0 

429 

452 

5.4 

234 

242 

3.4 

55 

53 

-3.6 

765 

740 

-3.3 

Source:  Form  EIA-177. 

'Thermal  Operations— Includes  thermal  cracking  and  coking. 


Table   5.   Refiner   Projections  of  Major   Product  Production 

1981-1982 

(Thousand  Barrels  Per  Day) 

Actual  Projected  Percent 

1981  1982  Change 


Motor  Gasoline,  Leaded 

3,207 

3,398 

6.0 

Motor  Gasoline,  Unleaded 

3,195 

3,493 

9.3 

Jet  Fuel,  Naphtha-type 

193 

233 

20.7 

Jet  Fuel,  Kerosene-type 

775 

865 

11.6 

Residual  Fuel  Oil 

1,316 

1,303 

-1.0 

Distillate  Fuel  Oil 

2,616 

2,637 

0.8 

Total 

11,302 

11,929 

5.5 

Source:  Form  EIA-177  (January  1,  1982)  (Estimates) 
Form  EIA-87  (1981,  Jan.  -  Dec.)  (Actual) 
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Glossary  of  Refining  Terms 


Alkylation: 

A  catalytic  process  to  form  alkylate,  a 
gasoline  component  extremely  impor- 
tant in  the  production  of  unleaded 
gasoline. 

Catalyst: 

A  solid  or  liquid  substance  used  to  in- 
crease the  rate  of  chemical  reactions  but 
not  directly  involved  in  the  reaction. 

Coking: 

Thermal  cracking  process  in  which 
vacuum  distillation  unit  residuum  is 
converted  to  lower  boiling  range  ma- 
terial and  coke. 

Cracking: 

A  catalytic  or  thermal  process  in  which 
large  hydrocarbon  molecules  are  divided 
into  smaller  molecules. 

Distillation: 

A  refining  process  of  separating  crude 
petroleum  constituents  by  vaporizing 
and  subsequent  condensing  of  the  frac- 
tions. 

Hydrodesulfurization: 

A  process  in  which  hydrogen  is  used  to 
remove  sulfur,  nitrogen,  and  metals  from 
petroleum  in  the  presence  of  a  catalyst. 

Hydrotreating: 

A  process  in  which  petroleum  is  reacted 
with  hydrogen  in  the  presence  of  a  cata- 
lyst to  remove  sulfur  or  to  hydrogenate 
unsaturated  compounds. 


Hydrocracking: 

A  high  temperature,  high  pressure 
catalytic  process  which  cracks  petro- 
leum fractions  in  the  presence  of  hydro- 
gen. 

Isomerization: 

Normal  hydrocarbons  are  converted  to 
their  isomers  by  rearranging  the  molec- 
ular structure.  The  final  product  (iso- 
merate)  is  used  as  a  blending  component 
in  gasoline. 


Reforming: 

A  process  in  which  octane  rating  of 
naphtha  is  increased  by  catalytic  reac- 
tion or  mild  thermal  cracking.  The  prod- 
uct, reformate,  is  used  as  a  blending 
component  in  gasoline. 

Thermal  Cracking: 

Heating  of  oils  to  high  temperatures  at 
high  pressures,  which  causes  some  atoms 
in  larger  molecules  to  split  off  and  form 
other  molecules.  Cracking  produces 
greater  percentages  of  gasoline  fractions 
by  breaking  down  heavier  compounds. 

Vacuum  Distillation: 

Separation  of  crude  oil  by  distillation  at 
below  atmospheric  pressure. 


Source: 

U.S.  Department  of  Energy 
Refining  Siting  Workbook, 

DOE/RA-33001-01, 
Washington,  D.C.,  July,  1980. 
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What  is  a  Refinery? 


Typical  crude  oil  produced  at  wells  is  a 
malodorous,  greenish-brown  liquid.  Lit- 
erally hundreds  of  industrial,  household 
and  commercial  products  are  at  least 
partially  composed  of  materials  gleaned 
from  this  original  crude.  The  conversion 
of  crude  petroleum  to  usable  products 
begins  in  a  refinery. 

A  petroleum  refinery  is  essentially  a 
manufacturing  plant  which  converts  raw 
oil  to  products  that  will  meet  stringent 
safety,  purity  and  usage  specifications. 
The  most  common  process  used  to  achieve 
this  conversion  is  fractional  distillation. 

In  this  process,  crude  oil  is  fed  continu- 
ously through  heated  pipes  or  "stills." 
The  hot  oil  is  discharged  into  a  steel 
cylinder,  about  120  feet  high,  called  a 
fractionating  tower.  Here,  all  but  the 
heaviest  chemical  components,  or  frac- 
tions, vaporize.  The  vapors  rise  up  the 
tower,  cooling  as  they  go. 

Horizontal  trays  set  at  different  levels  in 
the  tower  collect  the  vapors  as  they  con- 
dense into  liquids.  At  each  tray,  rising 
vapors  enter  perforations  and  "bubble 
caps",  condensing  on  different  trays 
according  to  the  temperature  at  which 
they  change  from  vapor  to  liquid.  The 
condensed  liquids  are  then  drained  off 
to  the  tray  below,  where  higher  temper- 
atures cause  re-evaporation.  This  cycle 
of  evaporation,  condensation  and  scrub- 
bing is  repeated  until  the  desired  purity 
is  reached. 


On  the  bottom  tray  of  the  tower  products 
with  high  boiling  points,  such  as  asphalt 
and  heavy  fuel  oil  are  found.  On  succeed- 
ing levels  (and  at  lower  temperatun  i 
lubricating  oil,  heating  oil,  kerosene, 
gasoline  and  uncondensed  gases  are 
found. 

Some  refineries  have  only  crude  oil  dis- 
tillation facilities.  Other  refineries  have 
a  wide  range  of  "downstream"  units 
which  crack  and  reform  heavier  mole- 
cules through  the  use  of  heat,  pressure 
and  catalysts.  Additional  units  at  these 
refineries  treat  the  raw  products  further 
to  remove  impurities  such  as  sulfur,  salt 
and  trace  metals.  Finally,  these  liquids 
are  blended  together,  with  or  without 
additives,  to  produce  the  products  desired. 

Probably  no  two  refineries  in  the  United 
States  are  alike,  since  each  originally 
was  designed  to  process  a  certain  type, 
or  types,  of  crude  oil  and  to  produce  a 
selected  slate  of  products.  Many  are 
designed  to  produce  a  high  yield  of  gaso- 
line, the  major  product,  while  others 
are  designed  to  produce  fuel  oils. 

Many  refineries,  in  addition  to  process- 
ing crude  oil,  use  a  wide  range  of  liquids 
recovered  from  natural  gas  as  raw  ma- 
terials. Although  some  of  these  liquids, 
particularly  the  heavier  ones,  go  through 
distillation  and  "downstream"  facilities 
at  refineries,  others  are  used  in  blending 
operations  to  produce  lighter  fuel  prod- 
ucts such  as  motor  gasoline. 
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Summary 
Statistics 


1981  Statistics  Contained  In  This 
Section  Are  Final.  They  have  been 
extracted  from  the  Petroleum  Supply  Annual 
which  is  scheduled  to  be  released  in  July  1982. 


Crude  Oil1  and  Petroleum  Products  Overview 


IF 


Ending 

Field  Production 

Stock  Withdrawal2 

Stocks3 

Crude 

Natural 

Petroleum 

Oil5  and 

Total 

Crude 

Gas  Plant 

Crude 

Petroleum 

Products 

Petroleum 

Domestic4 

Oil 

Production 

Oil5 

Products 

Supplied 

Products 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

10,975 

9,208 

1,738 

11 

-146 

17,308 

1,008 

1974 

AVERAGE 

10,498 

8,774 

1,688 

-62 

-117 

16,653 

1,074 

1975 

AVERAGE 

10,045 

8,375 

1,633 

-17 

-145 

16,322 

1,133 

1976 

AVERAGE 

9,774 

8,132 

1,603 

-39 

96 

17,461 

1,112 

1977 

AVERAGE 

9,913 

8,245 

1,618 

-170 

-378 

18,431 

1,312 

1978 

AVERAGE 

10,328 

8,707 

1,567 

-78 

172 

18,847 

1,278 

1979 

AVERAGE 

10,179 

8,552 

1,584 

-148 

-25 

18,513 

1,341 

1980 

January 

10,377 

8,675 

1,648 

-594 

270 

18,851 

1,351 

February 

10,402 

8,705 

1,656 

-292 

563 

18,817 

1,343 

March 

10,303 

8,698 

1,568 

-47 

-99 

17,377 

1,348 

April 

10,356 

8,685 

1,630 

-412 

-229 

16,784 

1,367 

May 

10,298 

8,635 

1,615 

-117 

-520 

16,238 

1,387 

June 

10,164 

8,554 

1,561 

65 

-869 

16,187 

1,411 

July 

10,113 

8,547 

1,524 

88 

-556 

16,008 

1,425 

August 

9,974 

8,414 

1,519 

-274 

-473 

15,753 

1,449 

September 

10,184 

8,619 

1,515 

307 

-259 

16,598 

1,447 

October 

10,092 

8,532 

1,516 

-191 

756 

16,995 

1,430 

November 

10,109 

8,495 

1,571 

-8 

-84 

16,702 

1,432 

December 

10,204 

8,606 

1,560 

304 

993 

18,410 

1,392 

AVERAGE 

10,214 

8,597 

1,573 

-98 

-42 

17,056 

1981 

January 

10,231 

8,540 

1,652 

50 

1,159 

18,430 

1,388 

February 

10,294 

8,604 

1,653 

-278 

250 

16,989 

1,389 

March 

10,272 

8,613 

1,624 

-632 

224 

15,907 

1,401 

April 

10,195 

8,557 

1,599 

-595 

148 

15,350 

1,415 

May 

10,160 

8,501 

1,593 

-391 

-374 

15,353 

1,438 

June 

10,287 

8,629 

1,594 

-135 

406 

16,095 

1,430 

July 

10,098 

8,500 

1,548 

-360 

91 

15,682 

1,439 

August 

10,243 

8,583 

1,614 

397 

-999 

15,263 

1,457 

September 

10,281 

8,604 

1,612 

-285 

-341 

15,655 

1,476 

October 

10,225 

8,563 

1,598 

-760 

477 

15,822 

1,485 

November 

10,269 

8,586 

1,630 

-325 

-233 

15,593 

1,501 

December 

10,220 

8,585 

1,590 

-170 

745 

16,596 

1,484 

AVERAGE 

10,230 

8,572 

1,609 

-290 

130 

16,058 

1982 

January 

10,257 

8,669 

1,548 

-236 

1,129 

1 5,890 

1,461 

February 

10,261 

8,690 

1,524 

-216 

1,268 

15,941 

1,431 

March 

10,212 

8,597 

1,570 

-65 

1,049 

15,560 

1,401 

April* 

10,296 

R  8,652 

1,588 

R107 

R1.594 

R1 6,048 

R1.350 

May** 

NA 

8,688 

NA 

117 

102 

14,789 

1,352 

AVERAGE 

NA 

8,659 

NA 

-57 

1,021 

15,638 

14 


1  Includes  lease  condensate. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 

3  Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

4  Includes  crude  oil,  natural  gas  plant  production,  other  hydrocarbons  and  alcohol. 

5  Includes  stocks  located  in  the  Strategic  Petroleum  Reserve. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA  =  Not  available.  R  =  Revised  data. 

See  Explanatory  Note  5.1. 
"  Preliminary  statistics.   See  Explanatory  Note  2.7. 

Note:      Beginning    in    January    1975,    the    Bureau    of    Mines,    Dept.    of    Interior,    expanded    its    stocks 
coverage  to  include  an  additional  100  bulk  terminal  operators. 

Geographic   coverage:      The   50   United   States   and   the   District  of  Columbia   including   adjacent   areas   of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:  See  "Sources"  at  the  end  of  this  section. 


Crude  Oil1  and  Petroleum  Products  Overview  (  continued  ) 


Imports2 

Exports3 

Total 

Crude 
Oil4 

Petroleum 
Products 

Total 

Crude 
Oil 

Petroleum 
Products 

Net5 
Imports 

Thousand  Barrels  per  Day 

1973  AVERAGE 

1974  AVERAGE 

1975  AVERAGE 

1976  AVERAGE 

1977  AVERAGE 

1978  AVERAGE 

1979  AVERAGE 

1980  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1981  January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

AVERAGE 

1982  January 
February 
March 
April* 
May** 

AVERAGE 


6,256 
6,112 
6,056 
7,313 
8,807 
8,363 
8,456 

8,598 
7,945 
7,452 
7,106 
6,579 
6,894 
6,257 
6,192 
6,239 
6,379 
6,408 
6,894 

6,909 

6,827 
6,772 
6,028 
5,668 
5,775 
5,435 
5,816 
5,767 
6,365 
5,959 
5,741 
5,843 

5,996 

5,232 
4,691 
4,461 
R  4,286 
4,446 

4,624 


3,244 
3,477 
4,105 
5,287 
6,615 
6,356 
6,519 

6,406 
6,013 
5,695 
5,598 
5,106 
5,480 
4,843 
4,803 
4,707 
4,768 
4,680 
5,082 

5,263 

4,932 
4,873 
4,521 
4,338 
4,287 
4,061 
4,296 
4,179 
4,740 
4,380 
4,046 
4,137 

4,396 

3,648 
2,949 
2,856 
R2.813 
3,222 

3,102 


3,012 
2,635 
1,951 
2,026 
2,193 
2,008 
1,937 

2,192 
1,931 
1,757 
1,508 
1,472 
1,414 
1,414 
1,389 
1,532 
1,611 
1,728 
1,812 

1,646 

1,895 
1,899 
1,507 
1,330 
1,489 
1,375 
1,521 
1,588 
1,624 
1,579 
1,695 
1,706 

1,599 

1,585 
1,742 
1,606 
R  1,474 
1,224 

1,522 


231 
221 
209 
223 
243 
362 
472 

550 
558 
573 
434 
591 
654 
531 
319 
557 
598 
549 
622 

544 

558 
569 
586 
570 
595 
420 
571 
644 
519 
738 
701 
656 

595 

829 
804 
882 
786 
NA 

NA 


2 

3 

6 

8 

50 

158 

235 

322 
332 
330 
192 
326 
365 
238 
78 
322 
309 
289 
343 

287 

339 
198 
210 
198 
312 
123 
257 
204 
194 
226 
278 
189 

228 

238 
304 
321 
174 
NA 

NA 


NA 


229 

6,025 

218 

5,892 

204 

5,846 

215 

7,090 

193 

8,565 

204 

8,002 

237 

7,984 

228 

8,048 

227 

7,386 

243 

6,879 

241 

6,672 

266 

5,987 

289 

6,240 

293 

5,727 

241 

5,873 

235 

5,682 

288 

5,781 

260 

5,858 

279 

6,272 

258 

6,365 

219 

6,270 

371 

6,203 

376 

5,442 

372 

5,098 

283 

5,180 

297 

5,015 

314 

5,245 

440 

5,123 

325 

5,845 

512 

5,221 

423 

5,041 

467 

5,187 

367 

5,401 

591 

4,404 

499 

3,887 

561 

3,579 

611 

3,501 

NA 

NA 

NA 


1  Includes  lease  condensate. 

2  Includes  shipments  from  United  States  possessions  and  territories. 

3  Includes  shipments  to  United  States  possessions  and  territories. 

4  Includes  crude  oil  for  storage  in  the  Strategic  Petroleum  Reserve. 

5  Net  Imports  =  Imports  minus  Exports. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA  =  Not  available.         R  =  Revised  data. 
'    See  Explanatory  Note  5.1. 
*   Preliminary  Statistics.    See  Explanatory  Note  2.7. 
Geographic  coverage:     The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 
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•Includes  crude  oil  and  natural  gas  plant 
production. 

includes  SPR  imports. 

Source  table:  "Crude  Oil  and  Petroleum 
Products  Overview." 


Legend 

E3  SPR  Crude  Oil 

■I  Crude  Oil  and  Petroleum  Products, 
Excluding  SPR 


Source  tables:  "Crude  Oil  and 
Petroleum  Products  Overview"  and 
"Crude  Oil  Supply  and  Disposition." 


Petroleum  Overview,  Annual 

(Thousand  Barrels  per  Day) 


20,000  n 


15,000 


10,000 


5,000 


Petroleum  Product  Supplied 


Total  Domestic  Production1 


Net  Petroleum  Imports2 


— I 1     I 1     I 1     I 1 1~ 

1973   1974   1975   1976   1977   1978   1979   1980   1981 


Crude  Oil  and  Petroleum  Products  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


2,000  -1 


1,500 


1,000 


500  ■ 


1973   1974  1975   1976   1977   1978   1979   1980   1981 
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■Includes  crude  oil  and  natural  gas  plant 
production. 

-'Includes  SPR  imports. 

Source  table:  "Crude  Oil  and  Petroleum 
Products  Overview." 


Legend 

E2  SPR  Crude  Oil 

I  Crude  Oil  and  Petroleum  Products. 
Excluding  SPR 

□  Average  Stock  Range1 


'Average  stock  range  (excluding  SPR) 
based  on  3  years  of  data.  See 
Explanatory  Note  2.5. 

Source  tables:  "Crude  Oil  and 
Petroleum  Products  Overview"  and 
"Crude  Oil  Supply  and  Disposition." 


Petroleum  Overview,  Monthly 
(Thousand  Barrels  per  Day) 


•ji  i.(mii  i 


15.000 


10.000 


5.000 


Petroleum  Product  Supplied 


Total  Domestic  Production1 


Net  Petroleum  Imports- 


t 1 r 

A       M        J 
1981 


t 1        i       i 1 1       i        i       i r 

A        S       O        N       I)        J         F       M       A       M 

1982 


Crude  Oil  and  Petroleum  Product  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 


2,000  -l 


1.500 


1,000 


500 


J   F   M   A   M 
1982 
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Crude  Oil1  Supply  and  Disposition 


Supply 

Stock 

Field  Production 

Imports2 

Withdrawal3 

Total 

Domestic 

Alaskan 

Total 

SPR4 

Other 

SPR4 

Other 

Thousand  Barrels  per  Day 

1973 

AVERAGE 

9,208 

198 

3,244 

3,244 

11 

1974 

AVERAGE 

8,774 

193 

3,477 

3,477 

-62 

1975 

AVERAGE 

8,375 

191 

4,105 

4,105 

-17 

1976 

AVERAGE 

8,132 

173 

5,287 

5,287 

-39 

1977 

AVERAGE 

8,245 

464 

6,615 

21 

6,594 

-20 

-150 

1978 

AVERAGE 

8,707 

1,229 

6,356 

162 

6,195 

-163 

84 

1979 

AVERAGE 

8,552 

1,401 

6,519 

67 

6,452 

-67 

-81 

1980 

January 

8,675 

1,634 

6,406 

0 

6,406 

0 

-594 

February 

8,705 

1,630 

6,013 

0 

6,013 

0 

-292 

March 

8,698 

1,647 

5,695 

0 

5,695 

0 

-47 

April 

8,685 

1,649 

5,598 

0 

5,598 

0 

-412 

May 

8,635 

1,627 

5,106 

0 

5,106 

0 

-117 

June 

8,554 

1,626 

5,480 

0 

5,480 

0 

65 

July 

8,547 

1,612 

4,843 

0 

4,843 

0 

88 

August 

8,414 

1,612 

4,803 

0 

4,803 

0 

-274 

September 

8,619 

1,610 

4,707 

54 

4,653 

-54 

361 

October 

8,532 

1,588 

4,768 

131 

4,637 

-123 

-68 

November 

8,495 

1,561 

4,680 

142 

4,538 

-189 

181 

December 

8,606 

1,602 

5,082 

198 

4,884 

-177 

481 

AVERAGE 

8,597 

1,617 

5,263 

44 

5,219 

-45 

-52 

1981 

January 

8,540 

1,606 

4,932 

106 

4,826 

-151 

201 

February 

8,604 

1,619 

4,873 

80 

4,793 

-127 

-150 

March 

8,613 

1,618 

4,521 

140 

4,382 

-155 

-477 

April 

8,557 

1,608 

4,338 

272 

4,066 

-444 

-151 

May 

8,501 

1,580 

4,287 

386 

3,901 

-513 

122 

June 

8,629 

1,632 

4,061 

318 

3,743 

-434 

299 

July 

8,500 

1,605 

4,296 

175 

4,121 

-324 

-36 

August 

8,583 

1,602 

4,179 

257 

3,922 

-372 

769 

September 

8,604 

1,607 

4,740 

435 

4,305 

-486 

201 

October 

8,563 

1,596 

4,380 

453 

3,927 

-501 

-259 

November 

8,586 

1,614 

4,046 

271 

3,774 

-259 

-66 

December 

8,585 

1,623 

4,137 

165 

3,971 

-252 

82 

AVERAGE 

8,572 

1,609 

4,396 

256 

4,141 

-336 

46 

1982 

January 

8,669 

1,712 

3,648 

170 

3,478 

-159 

-77 

February 

8,690 

1,715 

2,949 

159 

2,790 

-213 

-3 

March 

8,597 

1,702 

2,856 

185 

2,671 

-235 

170 

April* 

R8.652 

R  1,687 

R2.813 

R190 

R  2,623 

R-233 

R341 

May** 

8,688 

1,702 

3,222 

198 

3,024 

-204 

320 

AVERAGE 

8,659 

1,703 

3,102 

181 

2,921 

-209 

152 

1    Includes  lease  c 

andensate. 

2   Includes  shipme 

its  from  United  States  possessions  and  territories. 

3    A 

a       r* 

negative  numt 

»er  indicates 

an  increase  in  stocks  and 

a  positive  number  indicates  a  decrease. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA  =  Not  available.  R  =  Revised  data. 

'     See  Explanatory  Note  5.2. 
"    Preliminary  statistics.    See  Explanatory  Note  2.7. 

Geographic  coverage:     The  50  United  States  and  the  District  of  Columbia  including  ad|acent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil1  Supply  and  Disposition  (  continued  ) 


Supply  (Continued) 

Disposition 

Ending  Stocks2 

Crude 

Unac- 

Used 

counted 
for  Crude 

Directly 
and 

Refinery 

Total 
Crude 

Other 

Oil 

Losses 

Inputs 

Exports3 

Oil 

SPR* 

Primary 

Thousand  Barrels  per  Day 

Millions  of  Barrels 

1973 

AVERAGE 

3 

-32 

12,431 

2 

242 

242 

1974 

AVERAGE 

-25 

-28 

12,133 

3 

265 

265 

1975 

AVERAGE 

17 

-30 

12,442 

6 

271 

271 

1976 

AVERAGE 

77 

-33 

13,416 

8 

285 

285 

1977 

AVERAGE 

-6 

-30 

14,602 

50 

348 

7 

340 

1978 

AVERAGE 

-57 

-30 

14,739 

158 

376 

67 

309 

1979 

AVERAGE 

-11 

-29 

14,648 

235 

430 

91 

339 

1980 

January 

166 

-31 

14,301 

322 

449 

91 

358 

February 

124 

-31 

14,187 

332 

457 

91 

366 

March 

-278 

-30 

13,709 

330 

459 

91 

367 

April 

-165 

-29 

13,484 

192 

471 

91 

380 

May 

55 

-28 

13,326 

326 

475 

91 

383 

June 

1 

-30 

13,705 

365 

473 

91 

381 

July 

52 

-29 

13,264 

238 

470 

91 

379 

August 

147 

-28 

12,984 

78 

478 

91 

387 

September 

27 

-26 

13,313 

322 

469 

93 

376 

October 

-3 

-25 

12,772 

309 

475 

97 

379 

November 

266 

-26 

13,119 

289 

475 

102 

373 

December 

24 

-26 

13,648 

343 

466 

108 

358 

AVERAGE 

34 

-28 

13,481 

287 

1981 

January 

113 

-49 

13,247 

339 

486 

112 

374 

February 

-41 

-58 

12,902 

198 

494 

116 

378 

March 

154 

-63 

12,383 

210 

514 

121 

393 

April 

51 

-62 

12,091 

198 

532 

134 

397 

May 

286 

-62 

12,309 

312 

544 

150 

394 

June 

49 

-65 

12,415 

123 

548 

163 

.385 

July 

147 

-65 

12,261 

257 

559 

173 

386 

August 

16 

-63 

12,908 

204 

547 

185 

362 

September 

-295 

-65 

12,505 

194 

555 

199 

356 

October 

166 

-66 

12,057 

226 

579 

215 

364 

November 

279 

-68 

12,240 

278 

589 

223 

366 

December 

52 

-67 

12,349 

189 

594 

230 

363 

AVERAGE 

83 

-63 

12,470 

228 

1982 

January 

-138 

-66 

11,638 

238 

606 

235 

371 

February 

199 

-66 

11,252 

304 

612 

241 

371 

March 

278 

-68 

11,277 

321 

614 

249 

366 

April* 

56 

-68 

R  11,386 

174 

R611 

R256 

R  355 

May** 

NA 

NA 

11,804 

NA 

619 

261 

359 

AVERAGE 

NA 

NA 

11,476 

NA 

1  Includes  lease  condensate. 

2  Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

3  Includes  shipments  to  United  States  possessions  and  territories. 

4  Strategic  Petroleum  Reserve. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
NA  =  Not  available.  R  =  Revised  data. 

See  Explanatory  Note  5.2. 

Preliminary  statistics.    See  Explanatory  Note  2.7. 
Geographic  coverage:     The  50   United   States  and  the  District  of  Columbia  including  adjacent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:    See  "Sources"  at  the  end  of  this  section. 
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'Includes  SPR  imports. 

Source  table:  "Crude  Oil  Supply  and 
Disposition." 


Legend 
E3SPR 

H  Other  Primary 


Source  table:  "Crude  Oil  Supply  and 
Disposition." 
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Crude  Oil  Supply  and  Disposition,  Annual 
(Thousand  Barrels  per  Day) 


15,000 
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10,000   ■ 
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Refinery  Inputs 


Total  Crude  Oil  Production 


/- 


Total  Imports1 
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Crude  Oil  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


500 


400  - 


300 
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100 
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•Includes  SPR  imports. 

Source  table:  "Crude  Oil  Supply  and 
Disposition." 


Legend 

E22SPR 

■I  Other  Primary 

I       I  Average  Stock  Range1 


■Average  stock  range  (excluding  SPR) 
based  on  3  years  of  data.  See 
Explanatory  Note  2.5. 

Source  table:  "Crude  Oil  Supply  and 
Disposition." 


Crude  Oil  Supply  and  Disposition,  Monthly 
(Thousand  Barrels  per  Day) 


15,000 -i 


12,500' 


10,000- 


7,500  ■ 
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2,500' 


Refinery  Inputs 


Total  Crude  Oil  Production 


Total  Imports1 
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Crude  Oil  Ending  Stocks,  Monthly 
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Finished  Motor  Gasoline  Supply  and  Disposition 


Supply 

Disposition 

Ending  Stocks1 

Total 
Produc- 
tion 

Imports2 

Stock 
With- 
drawal2 3 

Exports 

Product  Supplied 

Total 

Motor 

Gasoline4 

Total 

Unleaded5 

Unleaded 

Finished 

Motor 

Gasoline 

Thousand  Barrels  per  Day 

Percent 
of  Total 

Millions  of  Barrels 

1973 
1974 
1975 
1976 
1977 
1978 
1979 

1980 


1981 


1982 


AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 
AVERAGE 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

January 

February 

March 

April* 

May** 

AVERAGE 


6,535 
6,360 
6,520 
6,841 
7,033 
7,169 
6,852 

6,991 
6,866 
6,519 
6,284 
6,316 
6,569 
6,465 
6,452 
6,383 
6,131 
6,467 
6,644 

6,506 

6,715 
6,308 
6,213 
6,114 
6,122 
6,220 
6,405 
6,611 
6,564 
6,426 
6,564 
6,586 

6,405 

6,181 
5,917 
6,004 
R  6,104 
6,090 

6,062 


134 
204 
184 
131 
217 
190 
181 

141 
154 
155 
155 
132 
148 
149 
141 
106 
152 
126 
121 

140 

138 

111 
171 
186 
150 
186 
151 
124 
169 
147 
148 
197 

157 

114 
133 
183 
177 
NA 

NA 


9 

-24 

-28 

10 

-72 

54 

2 

-809 

-423 

-267 

362 

283 

-59 

-132 

56 

28 

380 

-359 

-133 

-66 

-421 

-118 

-81 

303 

344 

622 

268 

-95 

-70 

7 

-338 

-91 

28 

-358 

28 

469 

641 

NA 

NA 


4 

6,674 

2 

6,537 

2 

6,675 

3 

6,978 

2 

7,177 

1 

7,412 

(s) 

7,034 

1 

6,323 

(s) 

6,596 

(s) 

6,406 

1 

6,800 

1 

6,729 

1 

6,657 

3 

6,743 

1 

6,648 

7 

6,510 

1 

6,662 

(s) 

6,234 

1 

6,632 

1 

6,579 

(s) 

6,431 

1 

6,301 

(s) 

6,303 

(s) 

6,602 

1 

6,615 

1 

7,028 

(s) 

6,823 

3 

6,637 

2 

6,662 

3 

6,578 

1 

6,373 

11 

6,681 

2 

6,588 

18 

5,920 

8 

6,070 

44 

6,612 

33 

R  6,890 

NA 

6,585 

NA 


6419 


NA 

NA 

NA 

NA 

1,976 

2,521 

2,798 

2,718 
2,969 
3,032 
3,021 
2,980 
3,099 
3,131 
3,135 
3,054 
3,110 
3,123 
3,421 

3,067 

3,141 
3,095 
3,097 
3,284 
3,115 
3,419 
3,424 
3,344 
3,338 
3,257 
3,198 
3,444 

3,264 

3,033 
3,145 
3,396 
3,494 
NA 

NA 


1  Ending  stocks  for  1973-1979  are  totals  as  of  December  31. 

2  Beginning  in  1981  excludes  blending  components. 

3  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 

4  Includes  motor  gasoline  blending  components. 

5  Includes  gasohol. 

Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 
(s)    =  Less  than  500  barrels.         NA  =  Not  available.         R  =  Revised  data. 
*  See  Explanatory  Note  5.3. 
"  Preliminary  statistics.  See  Explanatory  Note  2.7. 

Notes:    Beginning    in    January    1981,    the    Energy    Information    Administration    modified    survey 
procedures.  See  Explanatory  Note  4  on  Changes  for  the  effects  on  motor  gasoline  statistics. 
Beginning     in    January     1975,    the    Bureau    of    Mines,     Dept.    of    the     Interior,    expanded 
additional  100  bulk  terminal  operators. 

Geographic  coverage:   The  50  United  States  and  the  District  of  Columbia  including  adjacent  areas  of 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:  See  "Sources"  at  the  end  of  this  section. 


NA 

209 

NA 

218 

NA 

235 

NA 

231 

27.5 

258 

34.0 

238 

39.8 

237 

43.0 

262 

45.0 

275 

47.3 

283 

44.4 

272 

44.3 

263 

46.6 

265 

46.4 

261 

47.2 

259 

46.9 

258 

46.7 

247 

50.1 

257 

51.6 

261 

46.6 

48.8 

276 

49.1 

284 

49.1 

285 

49.7 

272 

47.1 

259 

48.6 

242 

50.2 

228 

50.4 

233 

50.1 

237 

49.5 

236 

50.2 

248 

51.5 

253 

49.5 

51.2 

262 

51.8 

262 

51.4 

248 

50.7 

R  223 

NA 

209 

NA 


227 
230 
232 
223 
213 
194 
186 
189 
191 
190 
201 
203 


214 
213 
199 
180 
NA 


forms,    definitions,    and    processing 
its    stocks    coverage    to    include    an 
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Distillate  Fuel  Oil  Supply  and  Disposition 


1  Ending  stocks  for  1973  -  1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

(s)  =  Less  than  500  barrels  per  day.      NA  =  Not  available.      R  =  Revised  data. 
*    See  Explanatory  Note  5.4. 
"  Preliminary  Statistics.    See  Explanatory  Note  2.7. 

Notes:    Beginning  in  January  1981,  the  Energy  Information  Administration  modified  survey  forms, 
definitions,  and  processing  procedures. 

See  Explanatory  Note  4  on  changes  for  the  effects  on  residual  fuel  oil  statistics. 
Beginning  in  January  1975,  The  Bureau  of  Mines,  Dept.  of  the  Interior,  expanded  its  stocks 
coverage  to  include  an  additional  100  bulk  terminal  operators. 

Geographic     Coverage:  The     50     United     States     and     the     District     of     Columbia     including 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 


Supply 



Disposition 

Ending 
Stocks' 

Crude 

Total 

Stock 

Used 

Product 

Production 

Imports 

Withdrawal2 

Directly 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

2,822 

392 

-115 

2 

9 

3,092 

196 

1974 

AVERAGE 

2,669 

289 

-9 

2 

2 

2,948 

200 

1975 

AVERAGE 

2,654 

155 

40 

2 

1 

2,851 

209 

1976 

AVERAGE 

2,924 

146 

62 

1 

1 

3,133 

186 

1977 

AVERAGE 

3,278 

250 

-176 

1 

1 

3,352 

250 

1978 

AVERAGE 

3,167 

173 

93 

1 

3 

3,432 

216 

1979 

AVERAGE 

3,153 

193 

-34 

1 

3 

3,311 

229 

1980 

January 

3,014 

179 

526 

1 

7 

3,714 

212 

February 

2,766 

237 

716 

1 

8 

3,712 

192 

March 

2,558 

193 

445 

1 

19 

3,179 

178 

April 

2,461 

154 

21 

2 

2 

2,635 

177 

May 

2,474 

126 

-199 

1 

1 

2,402 

183 

June 

2,647 

108 

-439 

1 

(s) 

2,317 

197 

July 

2,690 

117 

-557 

2 

3 

2,249 

214 

August 

2,462 

77 

-403 

2 

(s) 

2,137 

226 

September 

2,686 

101 

-201 

2 

(s) 

2,587 

232 

October 

2,590 

115 

215 

1 

(s) 

2,920 

226 

November 

2,703 

133 

111 

1 

(') 

2,949 

222 

December 

2,891 

166 

556 

1 

(s) 

3,615 

205 

AVERAGE 

2,662 

142 

64 

1 

3 

2,866 

1981 

January 

2,989 

273 

836 

11 

(s) 

4,109 

179 

February 

2,809 

325 

246 

11 

17 

3,373 

173 

March 

2,484 

147 

264 

9 

(s) 

2,904 

164 

April 

2,418 

116 

-9 

10 

3 

2,532 

165 

May 

2,454 

179 

-232 

10 

(s) 

2,411 

172 

June 

2,501 

225 

-270 

9 

(s) 

2,464 

180 

July 

2,395 

179 

-204 

10 

2 

2,378 

186 

August 

2,656 

174 

-450 

8 

(s) 

2,388 

200 

September 

2,610 

129 

-235 

10 

1 

2,513 

207 

October 

2,485 

119 

197 

9 

5 

2,803 

201 

November 

2,716 

124 

36 

11 

6 

2,880 

200 

December 

2,856 

95 

277 

11 

26 

3,212 

192 

AVERAGE 

2,613 

173 

38 

10 

5 

2,829 

1982 

January 

2,615 

96 

780 

10 

90 

3,410 

166 

February 

2,447 

130 

689 

11 

90 

3,187 

147 

March 

2,294 

48 

612 

10 

84 

2,881 

128 

April* 

R  2,357 

R59 

R631 

13 

64 

R  2,996 

R109 

May** 

2,633 

82 

-60 

NA 

NA 

2,605 

108 

AVERAGE 

2,470 

82 

527 

NA 

NA 

3013 

adjacent     areas     of 
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Finished  Motor  Gasoline1 


'Figures  for  1979  and  1980  recast  to 
account  for  data  system  changes  in  1981. 
See  Explanatory  Note  4. 

-Liquefied  Petroleum  Gases. 

Source  tables:  "Finished  Motor 
Gasoline  Supply  and  Disposition," 
"Distillate  Fuel  Oil  Supply  and 
Disposition,"  "Residual  Fuel  Oil  Supply 
and  Disposition,"  "Liquefied  Petroleum 
Gases  and  Ethane  Supply  and 
Disposition." 


Products  Supplied,  Annual 
(Thousand  Barrels  per  Day) 


8,000 


6,000  - 


4,000 


2,000 


Distillate  Fuel  Oil1 

Residual  Fuel  Oil1 
LPG2  and  Ethane 


T 


T 


T 


T 


1973   1974   1975   1976   1977   1978   1979   1980   1981 


Legend 
■  I  Total 

Finished 


Motor  Gasoline1  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


300  -, 


'Includes  finished  motor  gasoline 
blending  components. 

Source  table:  "Finished  Motor  Gasoline 
Supply  and  Disposition." 
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1973   1974   1975   1976   1977   1978   1979   1980   1981 


■Liquefied  Petroleum  Gases. 

Source  tables:  "Finished  Motor 
Gasoline  Supply  and  Disposition," 
"Distillate  Fuel  Oil  Supply  and 
Disposition,"  "Residual  Fuel  Oil  Supply 
and  Disposition,"  "Liquefied  Petroleum 
Gases  and  Ethane  Supply  and 
Disposition." 


Legend 

■I  Total  Motor  Gasoline1 
Y/A  Finished  Motor  Gasoline 
I     I  Average  Stock  Range2 


'Includes  finished  motor  gasoline 
blending  components. 

2Average  stock  range  for  total  motor 
gasoline  based  on  3  years  of  data.  See 
Explanatory  Note  2.5. 

Source  table:  "Finished  Motor  Gasoline 
Supply  and  Disposition." 


Products  Supplied,  Monthly 
(Thousand  Barrels  per  Day) 


8,000  -i 


6,000  - 


4.000  - 


2,000 


Finished  Motor  Gasoline 


Distillate  Fuel  Oil 


Residual  Fuel  Oil 


LPG'and  Ethane 


-r 
A 

1981 


—T- 

M 


o 


N 


D 


J       F 

1982 


I  I 

A       M 


Motor  Gasoline  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 


300 


250 


200 


A        S        O       N        D       J       F 

1982 


MAM 
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Distillate  Fuel  Oil  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


I 


Source  table:  "Distillate  Fuel  Oil 
Supply  and  Disposition." 


300     n 


250 


200 


150    ■ 


100 


50    ■ 


1973       1974       1975      1976       1977      1978      1979       1980       1981 


Residual  Fuel  Oil  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


100 


Source  table:  "Residual  Fuel  Oil  Supply 
and  Disposition." 
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75 


50 


25 


1973   1974   1975   1976   1977   1978   1979   1980   1981 


Legend 

Average  Stock  Range1 


'Average  stack  range  based  on  3  years  of 
data.  See  Explanatory  Note  2.5. 

Source  table:  "Distillate  Fuel  Oil  Supply 
and  Disposition." 


Legend 

Average  Stock  Range1 


'Average  stock  range  based  on  3  years  of 
data.  See  Explanatory  Note  2.5. 

Source  table:  "Residual  Fuel  Oil  Supply 
and  Disposition." 


Distillate  Fuel  Oil  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 


:u)o  -i 


250 


200 


Residual  Fuel  Oil  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 


A       M       J 
1981 
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Residual  Fuel  Oil  Supply  and  Disposition 


Supply 


1973 

AVERAGE 

1974 

AVERAGE 

1975 

AVERAGE 

1976 

AVERAGE 

1977 

AVERAGE 

1978 

AVERAGE 

1979 

AVERAGE 

1980 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

1981 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

1982 

January 

February 

March 

April* 

May** 

AVERAGE 

Total 
Produc- 
tion 


971 
1,070 
1,235 
1,377 
1,754 
1,667 
1,687 

1,771 
1,773 
1,584 
1,595 
1,509 
1,575 
1,480 
1,444 
1,495 
1,512 
1,579 
1,660 

1,580 

1,612 
1,565 
1,424 
1,320 
1,223 
1,232 
1,174 
1,231 
1,292 
1,238 
1,227 
1,329 

1,321 

1,183 
1,136 
1,121 
1,162 
1,091 

1,138 


Imports 


1,853 
1,587 
1,223 
1,413 
1,359 
1,355 
1,151 

1,338 

1,122 

976 

775 

812 

749 

787 

875 

906 

875 

1,024 

1,025 

939 

1,015 
954 
699 
584 
741 
540 
830 
819 
841 
786 
880 
916 

800 

821 
928 
910 
R  762 
665 

815 


Stock 
Withdrawal2 


Crude 

Used 

Directly 


Disposition 


Thousand  Barrels  per  Day 


5 

-17 

2 

5 

-48 

-1 

-15 

-51 
214 

87 
102 
-78 

-4 

71 

-43 

-31 

-100 

-74 

46 

10 

302 

150 

100 

66 

-170 

291 

2 

-179 

-176 

8 

-49 

110 

37 

328 

358 

26 

R124 

-106 

142 


17 
13 
15 
17 
13 
13 
12 

14 
14 
14 
13 
12 
14 
13 
13 
10 
9 
10 
10 

12 

32 
44 
48 
49 
49 
49 
48 
50 
51 
54 
53 
52 

48 

53 
53 
53 
52 
NA 

NA 


Exports 


Products 
Supplied 


23 
14 
15 
12 

6 
13 

9 

5 
17 

2 
40 
20 
14 
60 

2 
21 
70 
88 
62 

33 

65 

125 

145 

151 

25 

76 

82 

69 

126 

202 

203 

157 

118 

235 
213 
197 
234 
NA 

NA 


Ending 
Stocks1 


2,822 
2,639 
2,462 
2,801 
3,071 
3,023 
2,826 

3,067 
3,105 
2,658 
2,444 
2,235 
2,321 
2,291 
2,286 
2,359 
2,227 
2,451 
2,679 

2,508 

2,896 
2,588 
2,126 
1,868 
1,817 
2,037 
1,971 
1,852 
1,882 
1,884 
1,909 
2,250 

2,088 

2,150 
2,261 
1,912 
R  1,867 
1,469 

1926 


Millions  of 
Barrels 


53 
60 
74 
72 
90 
90 
96 

97 
91 
88 
85 
88 
88 
86 
87 
88 
91 
93 
92 


82 
78 
75 
73 
78 
69 
69 
75 
80 
80 
81 
78 


68 
58 
57 
R54 
57 


1  Ending  Stocks  for  1973-1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

NA  =  Not  available.         R  =  Revised  data. 

*    See  Explanatory  Note  5.4. 

*'  Preliminary  Statistics.     See  Explanatory  Note  2.7. 

Note-    Beginning     in     January     1981,     the     Energy     Information     Administration     modified     survey     forms,     definitions,     and 

processing  procedures.    See  Explanatory  Note  4  on  Changes  for  the  effects  on  Distillate  Fuel  OH  statistics. 

Beginning    in    January    1975,    the    Bureau    of    Mines,    Dept.    of    the    Interior,    expanded    its    stocks    coverage    to    include 

an  additional  100  bulk  terminal  operators.  , 

Geographic     coverage:  The     50     United     States     and     the     District     of     Columbia     including     adjacent     areas     of 

the  outer  continental  shelf  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Sources:   See  "Sources"  at  the  end  of  this  section. 
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Liquefied  Petroleum  Gases  and  Ethane  Supply  and  Disposition 


1  Ending  stocks  for  1973  -  1979  are  totals  as  of  December  31. 

2  A  negative  number  indicates  an  increase  in  stocks  and  a  positive  number  indicates  a  decrease. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

*    See  Explanatory  Note  5.5. 

Geographic     coverage:  The     50     United     States     and     the     District     of     Columbia     including 

the  outer  continental  shelf  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Sources:   See  "Sources"  at  the  end  of  this  section. 


Supply 

Disposition 

Ending 
Stocks' 

Total 

Stock 

Refinery 

Product 

Production 

Imports 

Withdrawal2 

Inputs 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

1,600 

132 

-35 

220 

27 

1,449 

99 

1974 

AVERAGE 

1,565 

123 

-38 

220 

25 

1,406 

113 

1975 

AVERAGE 

1,527 

112 

-35 

246 

26 

1,333 

125 

1976 

AVERAGE 

1,535 

130 

24 

260 

25 

1,404 

116 

1977 

AVERAGE 

1,566 

161 

-55 

233 

18 

1,422 

136 

1978 

AVERAGE 

1,537 

123 

12 

239 

20 

1,413 

132 

1979 

AVERAGE 

1,556 

217 

70 

236 

15 

1,592 

111 

1980 

January 

1,560 

264 

461 

291 

30 

1,963 

96 

February 

1,581 

252 

209 

252 

26 

1,764 

90 

March 

1,519 

214 

7 

211 

23 

1,506 

90 

April 

1,546 

186 

-339 

171 

19 

1,203 

100 

May 

1,538 

181 

-224 

182 

17 

1,295 

107 

June 

1,528 

184 

-319 

170 

18 

1,205 

117 

July 

1,485 

172 

-283 

209 

18 

1,147 

126 

August 

1,507 

158 

-296 

203 

17 

1,149 

135 

September 

1,495 

213 

-80 

228 

19 

1,382 

137 

October 

1,546 

249 

86 

259 

24 

1,597 

134 

November 

1,549 

231 

82 

304 

23 

1,535 

132 

December 

1,567 

289 

373 

319 

23 

1,888 

120 

AVERAGE 

1,535 

216 

-27 

233 

21 

1,469 

1981 

January 

1,617 

306 

363 

352 

21 

1,913 

117 

February 

1,593 

327 

173 

303 

21 

1,769 

112 

March 

1,551 

260 

-4 

257 

20 

1,530 

112 

April 

1,586 

214 

-236 

231 

26 

1,308 

119 

May 

1,587 

189 

-258 

220 

19 

1,279 

127 

June 

1,567 

206 

-208 

237 

24 

1,304 

133 

July 

1,507 

213 

-258 

215 

17 

1,229 

141 

August 

1,592 

195 

-242 

235 

149 

1,160 

149 

September 

1,622 

199 

-75 

287 

21 

1,438 

151 

October 

1,593 

287 

72 

320 

76 

1,556 

149 

November 

1,571 

280 

86 

383 

58 

1,495 

146 

December 

1,468 

255 

379 

428 

50 

1,624 

135 

AVERAGE 

1,571 

244 

-18 

289 

42 

1,466 

1982 

January 

1,546 

314 

480 

398 

67 

1,873 

122 

February 

1,476 

291 

310 

327 

51 

1,699 

114 

March 

1,523 

223 

145 

289 

74 

1,528 

109 

April* 

1,566 

188 

107 

257 

77 

1,527 

106 

AVERAGE 

1,529 

253 

261 

318 

68 

1657 

adjacent     areas     of 


29 


Source  table:  "Liquefied  Petroleum 
Gases  and  Ethane  Supply  and 
Disposition." 


I 

■ 
■ 


'Includes  natural  gasoline  and 
isopentane,  unfinished  oils,  gasoline 
blending  components,  jet  fuels,  kerosene, 
lubricants,  and  asphalt.  Some  gasoline 
blending  components  not  included  prior 
to  1981. 

Source  table:  "Other  Petroleum 
Products  Supply  and  Disposition." 
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Liquefied  Petroleum  Gases  and  Ethane  Ending  Stocks, 

Annual 

(Millions  of  Barrels) 


200 


150 


100 


50 


Hill 

1973   1974   1975   1976   1977   1978   1979   1980   1981 


Other  Petroleum  Products1  Ending  Stocks,  Annual 
(Millions  of  Barrels) 


1973   1974   1975   1976   1977   1978   1979   1980   1981 


Legend 

Average  Stock  Range1 


Liquefied  Petroleum  Gases  and  Ethane  Ending  Stocks,  Monthly 
(Millions  of  Barrels) 


200  n 


150 


'Average  stock  range  based  on  3  years  of 
data.  See  Explanatory  Note  2.5. 

Source  table:  "Liquefied  Petroleum 
Gases  and  Ethane  Supply  and 
Disposition." 


100 


J        J        ASONDJFM 

1982 


Legend 

]]  Average  Stock  Range- 


Other  Petroleum  Products1  Endings  Stocks,  Monthly 

(Millions  of  Barrels) 


350 


'Includes  natural  gasoline  and 
isopentane,  unfinished  oils,  gasoline 
blending  components,  jet  fuels,  kerosene, 
lubricants,  and  asphalt. 

2Average  stock  range  based  on  3  years  of 
data.  See  Explanatory  Note  2.5. 

Source  table:  "Other  Petroleum 
Products  Supply  and  Disposition." 
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Other  Petroleum  Products1  Supply  and  Disposition 


I 


Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

*    See  Explanatory  Note  5.6. 

Note:    Beginning  in  January  1975,  the  Bureau  of  mines,  Dept.  of  the  Interior,  expanded  its  stocks 

coverage  to  include  an  additional  100  bulk  terminal  operators. 

Geographic     Coverage:  The     50     United     States     and     the     District 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Sources:    See  "Sources"  at  the  end  of  this  section. 


Supply 

Disposition 

Ending 
Stocks2 

Total 

Produc- 

Stock 

Refinery 

Products 

Tion 

Imports 

Withdrawal3 

Inputs 

Exports 

Supplied 

Millions  of 

Thousand  Barrels  per  Day 

Barrels 

1973 

AVERAGE 

3,693 

502 

-9 

750 

166 

3,270 

208 

1974 

AVERAGE 

3,558 

432 

-28 

665 

174 

3,123 

218 

1975 

AVERAGE 

3,424 

277 

-2 

537 

160 

3,002 

219 

1976 

AVERAGE 

3,643 

206 

-5 

524 

175 

3,145 

220 

1977 

AVERAGE 

3,912 

205 

-27 

514 

165 

3,410 

230 

1978 

AVERAGE 

4,046 

166 

14 

492 

167 

3,568 

225 

1979 

AVERAGE 

4,153 

195 

-37 

352 

209 

3,749 

238 

1980 

January 

4,157 

269 

135 

591 

186 

3,785 

234 

February 

4,181 

167 

-153 

380 

174 

3,641 

239 

March 

4,128 

219 

-370 

149 

200 

3,627 

250 

April 

4,105 

238 

-374 

86 

180 

3,703 

261 

May 

4,018 

222 

-301 

135 

227 

3,577 

271 

June 

4,016 

226 

-49 

250 

256 

3,687 

272 

July 

3,873 

188 

82 

356 

209 

3,578 

270 

August 

3,753 

138 

212 

351 

221 

3,532 

263 

September 

3,952 

206 

25 

234 

188 

3,761 

262 

October 

3,737 

220 

175 

351 

193 

3,588 

257 

November 

3,786 

213 

156 

475 

148 

3,533 

252 

December 

3,792 

209 

151 

362 

194 

3,596 

247 

AVERAGE 

3,956 

210 

-23 

311 

198 

3,634 

1981 

January 

3,821 

162 

80 

851 

132 

3,081 

296 

February 

3,723 

182 

-200 

538 

208 

2,958 

302 

March 

3,722 

230 

-55 

642 

210 

3,043 

304 

April 

3,711 

230 

24 

733 

192 

3,040 

303 

May 

3,892 

229 

-58 

594 

238 

3,231 

305 

June 

3,925 

218 

-29 

656 

197 

3,261 

306 

July 

3,852 

149 

284 

791 

212 

3,282 

297 

August 

3,876 

276 

-33 

676 

219 

3,225 

298 

September 

3,718 

285 

215 

883 

176 

3,159 

291 

October 

3,503 

241 

193 

710 

227 

3,000 

285 

November 

3,579 

262 

33 

784 

154 

2,935 

284 

December 

3,543 

243 

71 

805 

223 

2,829 

282 

AVERAGE 

3,739 

226 

46 

723 

199 

3,088 

1982 

January 

3,181 

240 

-102 

602 

180 

2,536 

284 

February 

3,364 

260 

-116 

646 

138 

2,724 

287 

March 

3,485 

241 

-204 

734 

161 

2,627 

294 

April* 

3,394 

287 

91 

801 

204 

2,767 

291 

AVERAGE 

3,355 

257 

-83 

696 

171 

2661 

1 

Includes  natural 

gasoline  and  isopentane,  unfractioned  stream,  | 

slant  condensate,  other 

liquids;  and  all  finished  petroleu 

m  products  except  finished  motor  gasoline,  distillate 

fuel  oil,  and  res 

idual  fuel  oil. 

2 

Ending  Stocks  for  1973-1979  are  totals  as  of  December  3 

3 

A  neaative  num 

ber  indicates  an 

increase  in  stoc 

ks  and  a  positiv 

e  number  indicates  a  decrease. 

of     Columbia     including     adjacent     areas     of 
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Crude  Oil  and  Petroleum  Product  Imports  from  OPEC  Sources 


United 

Total 

Saudi 

Arab 

Venezue- 
la 

Other 

Total 

Arab 

Algeria 

Libya 

Arabia 

Emirates 

Indonesia 

Iran 

Nigeria 

OPEC 

OPEC 

OPEC2 

Thousand  Barrels  per  Day 

1973 

AVERAGE 
1974 

136 

164 

486 

71 

213 

223 

459 

1,135 

106 

2,993 

915 

AVERAGE 

190 

4 

461 

74 

300 

469 

713 

979 

88 

3,280 

752 

1975 

AVERAGE 
1976 

282 

232 

715 

117 

390 

280 

762 

702 

122 

3,601 

1,383 

AVERAGE 
1977 

432 

453 

1,230 

254 

539 

298 

1,025 

700 

134 

5,066 

2,424 

AVERAGE 
1978 

559 

723 

1,380 

335 

541 

535 

1,143 

690 

287 

6,193 

3,185 

AVERAGE 
1979 

649 

654 

1,144 

385 

573 

555 

919 

645 

226 

5,751 

2,963 

AVERAGE 

636 

658 

1,356 

281 

420 

304 

1,080 

690 

212 

5,637 

3,056 

1980 

January 

503 

618 

1,576 

202 

454 

95 

1,054 

786 

179 

5,467 

3,034 

February 

656 

603 

1,412 

304 

317 

9 

1,036 

543 

152 

5,031 

3,058 

March 

472 

654 

1,380 

289 

405 

0 

924 

352 

175 

4,652 

2,889 

April 

546 

683 

1,300 

150 

374 

0 

734 

343 

240 

4,369 

2,862 

May 

441 

468 

1,149 

172 

360 

0 

955 

405 

147 

4,098 

2,329 

June 

497 

561 

1,328 

178 

331 

0 

998 

409 

106 

4,408 

2,598 

July 

557 

492 

1,192 

158 

365 

0 

752 

417 

62 

3,995 

2,418 

August 

432 

431 

1,139 

142 

289 

0 

792 

406 

112 

3,743 

2,222 

September 

375 

505 

1,112 

107 

299 

0 

735 

425 

111 

3,670 

2,185 

October 

465 

478 

1,044 

182 

348 

0 

728 

482 

95 

3,821 

2,226 

November 

493 

500 

1,201 

105 

348 

0 

624 

595 

78 

3,944 

2,338 

December 

423 

658 

1,301 

83 

288 

0 

958 

610 

101 

4,423 

2,484 

AVERAGE 

488 

554 

1,261 

172 

348 

9 

857 

481 

130 

4,300 

2,551 

1981 

January 

341 

500 

1,284 

93 

424 

0 

908 

549 

27 

4,127 

2,219 

February 

381 

468 

1,122 

93 

406 

0 

866 

463 

92 

3,891 

2,064 

March 

352 

485 

1,027 

47 

328 

0 

771 

360 

54 

3,425 

1,912 

April 

263 

485 

1,034 

68 

307 

0 

812 

237 

39 

3,245 

1,867 

May 

393 

443 

933 

17 

297 

0 

664 

331 

124 

3,203 

1,796 

June 

356 

380 

865 

60 

367 

0 

528 

248 

118 

2,922 

1,703 

July 

333 

251 

1,073 

80 

340 

0 

651 

466 

38 

3,233 

1,757 

August 

348 

274 

1,082 

61 

377 

0 

321 

523 

84 

3,070 

1,765 

September 

336 

154 

1,477 

96 

371 

0 

323 

359 

149 

3,264 

2,063 

October 

242 

147 

1,342 

90 

427 

0 

412 

389 

172 

3,220 

1,820 

November 

210 

132 

1,270 

112 

353 

0 

517 

535 

56 

3,184 

1,724 

December 

176 

122 

1,045 

158 

400 

0 

684 

411 

132 

3,129 

1,502 

AVERAGE 

311 

319 

1,129 

81 

366 

0 

620 

406 

90 

3,323 

1,848 

1982 

January 

254 

161 

877 

87 

273 

0 

662 

376 

128 

2,818 

1,378 

February 

March 

April 

139 
91 
85 

92 

37 

0 

692 
555 
479 

79 
155 
122 

236 
200 
215 

0 
0 
0 

579 
503 
427 

347 
399 
411 

102 
91 
79 

2,267 
2,032 
1,818 

1,044 
860 
707 

AVERAGE 

143 

73 

651 

112 

231 

0 

543 

384 

100 

2,236 

999 

1  Includes  Ecuador,  Gabon,  Iraq,  Kuwait,  and  Qatar. 

2  Includes  Algeria,  Libya,  Saudi  Arabia,  United  Arab  Emirates,  Iraq,  Kuwait,  and  Qatar. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

Note:    Beginning  in  October  1977,  Strategic  Petroleum  Reserve  imports  are  included 

Geographic  coverage:  The  50  United  States  and  the  District  of  Columbia,  including  adjacent  areas  of 

the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Sources:    See  "Sources"  at  the  end  of  this  section. 
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Crude  Oil  and  Petroleum  Product  Imports  from  Non-OPEC  Sources 


1973 

AVERAGE 

1974 

AVERAGE 

1975 

AVERAGE 

1976 

AVERAGE 

1977 

AVERAGE 

1978 

AVERAGE 

1979 

AVERAGE 

1980 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 


Bahamas 


Canada 


Mexico 


Netherlands 
Antilles 


174 
164 
152 
118 
171 
160 
147 


175 
111 
124 
56 
77 
77 
43 
62 
58 
70 
22 
54 

78 


1,325 
1,070 
846 
599 
517 
467 
538 


570 
540 
460 
459 
419 
409 
378 
319 
458 
475 
470 
502 

455 


16 

8 

71 

87 

179 

318 

439 


545 
477 
460 
546 
576 
627 
460 
646 
550 
605 
459 
445 

533 


Trinidad 

and 
Tobago 


United 
Kingdom 


Puerto 
Rico1 


Virgin 
Islands1 


Other2 


Thousand  Barrels  per  Day 


585 
511 
332 
275 
211 
229 
231 


289 
205 
184 
231 
176 
197 
242 
255 
213 
230 
264 
212 

225 


Total 


255 

15 

99 

329 

465 

3,263 

251 

8 

90 

391 

340 

2,832 

242 

14 

90 

406 

300 

2,454 

274 

31 

88 

422 

353 

2,247 

289 

126 

105 

466 

550 

2,614 

253 

180 

94 

429 

484 

2,613 

190 

202 

92 

431 

548 

2,819 

239 

296 

57 

467 

492 

3,131 

192 

105 

95 

536 

652 

2,914 

189 

232 

101 

449 

601 

2,800 

143 

182 

76 

425 

619 

2,737 

221 

124 

88 

303 

496 

2,481 

162 

146 

91 

314 

465 

2,486 

180 

115 

90 

378 

376 

2,262 

159 

196 

85 

264 

463 

2,449 

205 

218 

52 

343 

473 

2,569 

114 

134 

107 

372 

450 

2,557 

158 

157 

108 

391 

435 

2,464 

149 

199 

109 

423 

378 

2,471 

176 


176 


88 


388 


491 


2,609 


1981 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

AVERAGE 

1982 

January 
February 
March 
April 

AVERAGE 


39 

543 

401 

84 

546 

437 

74 

472 

488 

68 

412 

418 

122 

365 

522 

51 

353 

538 

77 

382 

384 

69 

378 

489 

111 

423 

708 

63 

449 

669 

63 

547 

628 

70 

501 

587 

74 


28 

50 
43 
67 

47 


447 


509 
533 
435 
357 

457 


522 


426 
489 
503 
467 

471 


198 
227 
227 
198 
213 
196 
212 
255 
163 
161 
168 
148 

197 


179 
221 
189 
180 

192 


150 

233 

163 

271 

93 

263 

139 

402 

105 

368 

124 

397 

178 

553 

123 

592 

169 

528 

121 

351 

108 

253 

125 

280 

133 


127 


375 


106 

346 

120 

132 

118 

293 

166 

247 

257 


89 

494 

552 

2,701 

46 

481 

626 

2,881 

45 

370 

571 

2,603 

40 

365 

380 

2,423 

58 

344 

474 

2,573 

67 

262 

525 

2,513 

50 

206 

541 

2,583 

68 

184 

539 

2,698 

72 

265 

661 

3,100 

60 

303 

562 

2,739 

76 

294 

421 

2,557 

73 

367 

563 

2,714 

62 


1  U.S.  Possessions. 

2  Includes  all  Non-OPEC  countries  except  those  shown  above. 
Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

Note:    Beginning  in  October  1977,  Strategic  Petroleum  Reserve  imports  are  included. 
Geographic     coverage:         The     50     United     States     and     the     District     of     Columbia, 
the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 
Sources:   See  "Sources"  at  the  end  of  this  section. 


327 


534 


2,672 


62 

334 

425 

2,415 

38 

354 

487 

2,424 

62 

307 

479 

2,429 

36 

266 

682 

2,468 

50 

315 

518 

2,434 

including     adjacent     areas     of 
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Sources 


•1973  through  1976:  Bureau  of  Mines,  U.S.  Department  of  the  Interior,  "Petroleum 
Statement,  Annual"  and  PAD  Districts  Supply /Demand,  Annual,"  Mineral  Industry 
Surveys. 

•1977  through  1980:  Energy  Information  Administration,  U.S.  Department  of  Energy, 
"Monthly  Petroleum  Statistics  Report,"  (unleaded  gasoline  category). 

•1977  through  1980:  Energy  Information  Administration,  U.S.  Department  of  Energy, 
"Petroleum  Statement,  Annual"  and  "PAD  Districts  Supply/Demand,  Annual,  "Energy 
Data  Reports. 

•January  1981  through  December  1981:  Energy  Information  Administration,  U.S. 
Department  of  Energy,  "Petroleum  Supply  Annual  " 

•January  1982  through  April  1982:  Detailed  statistics  in  this  issue.  (See  Explanatory 
Notes  5.1  through  5.6). 

•May  1982:  Estimates  based  on  EIA  weekly  data  (except  domestic  crude  oil  produc- 
tion). See  Explanatory  Note  2.2). 

•January  1982  through  May  1982:  Domestic  crude  oil  production  estimate  based  on 
historical  statistics  from  State  Conservation  Agencies  and  the  U.  S.  Geological  Survey. 
(See  Explanatory  Note  2.7). 
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Detailed 
Statistics 


B. 
■ 


Table  1.  U.S.  Petroleum  Balance,  April  1982 


Thousand  Barrels 


Current  Month 

Thousand  Barrels 
per  Day 


Thousand  Barrels 


Year-tp-Date 

Thousand  Barrels 
per  Day 


Crude  Oil  (Including  Lease  Condensate) 
Field  Production 

(1)  Alaska E  50,595 

(2)  Lower  48  States E  208.971 

(3)  Total  US E  259,566 

Net  Imports 

(4)  Imports  (Gross  Excluding  SPR)  78,683 

(5)  SPR  Imports  5,694 

(6)  Exports  5,234 

(7)  Imports  (Net  Including  SPR)  79,143 

Other  Sources 

(8)  SPR  Withdrawal  (  +  )  or  Addition  (-)  -6,997 

(9)  Other  Stock  Withdrawal  (+)  or  A'ddition  (-)  10,215 

(10)  Used  Directly  and  Losses -2,026 

(11)  Unaccounted  for  1  1.670 

(12)  Total  Other  Sources 2,862 

(13)  Crude  Input  to  Refineries 341,571 

(13)  =  (3)  +  (7)  +  (12) 

Natural  Gas  Plant  Liquids  (NGPL) 

(14)  Field  Production 47,643 

(15)  Imports  2 172 

(16)  Stock  Withdrawal  (  +  )  or  Addition  (-)  2 2,319 

(17)  Total  NGPL  Supply 50,134 

Other  Liquids 

Unfinished  Oils  and  Gasoline  Blending  Components,  Total 

(18)  Stock  Withdrawal  (+)  or  Addition  (-)  2,799 

(19)  Imports  3,633 

(20)  Other  Hydrocarbons  and  Alcohol  New  Supply  (Field  Production) 1,660 

(21)  Refinery  Processing  Gain  1  14,886 

(22)  Crude  Used  Directly 1.953 

(23)  Total  Other  Liquids 24,931 

(23)  =  (18)  through  (22) 

(24)  Total  Production  of  Products  3 416,637 

(24)  =  (13)  +  (17)  +  (23) 

Net  Imports  of  Refined  Products  3 

(25)  Imports  (Gross) 40,407 

(26)  Exports 18,331 

(27)  Imports  (Net)  22,076 

(28)  Total  New  Supply  of  Products 438,713 

(28)  =  (24)  +  (27) 

(29)  Refined  Products  Stock  Withdrawal  (  +  )  or  Addition  (-)  3  42,713 

(30)  Total  Petroleum  Products  Supplied  for  Domestic  Use 481,426 

(30)  =  (28)  +  (29) 

(31)  Finished  Motor  Gasoline  206,705 

(32)  Naphtha-Type  Jet  Fuel  6,634 

(33)  Kerosene-Type  Jet  Fuel  23.411 

(34)  Kerosene  3.360 

(35)  Distillate  Fuel  Oil  89,891 

(36)  Residual  Fuel  Oil  56,006 

(37)  Liquefied  Petroleum  Gases  and  Ethane 45,811 

(38)  Other  58,810 

(39)  Total  Reclassified  1  -9,199 

(40)  Total  Product  Supplied 481,428 

(40)  =  (31)  through  (39) 

Ending  Stocks,  All  Oils 

(41)  Crude  Oil  and  Lease  Condensate  (Excluding  SPR)  355,474 

(42)  Strategic  Petroleum  Reserve  (SPR) 255,534 

(43)  Unfinished  Oils 1 18,949 

(44)  Gasoline  Blending  Components 44,017 

(45)  Natural  Gasoline  and  Unfractionated  Stream 15,449 

(46)  Finished  Refined  Products  3 560,430 

(47)  Total  Stocks  1,349,853 


1,687 

E  204,445 

1,704 

6,966 

E  833,683 

6,947 

8,652 

E  1,038,128 

8,651 

2,623 

347,402 

2,895 

190 

21,167 

176 

174 

31,088 

259 

2,638 

337,481 

2,812 

-233 

-25,193 

-210 

341 

7,990 

67 

-68 

-8,021 

-67 

56 

16,602 

138 

95 

-8,622 

-72 

11,386 

1,366,987 

11,392 

1,588 

186,975 

1,558 

6 

961 

8 

77 

70 

1 

1,671 

188,006 

1,567 

93 

-1,187 

-10 

121 

17,666 

147 

55 

5,633 

47 

496 

60,796 

507 

65 

7,635 

64 

831 

90,543 

755 

13,888 

1,645,535 

13,713 

1,347 

173,243 

1,444 

611 

68,020 

567 

736 

105,223 

877 

14,624 

1,750,758 

14,590 

1,424 

152,115 

1,268 

16,048 

1,902,873 

15,857 

6,890 

765,573 

6,380 

221 

24,079 

201 

780 

97,731 

814 

112 

18,348 

153 

2,996 

375,526 

3,129 

1,867 

244,871 

2,041 

1,527 

196,423 

1,637 

1,960 

217,136 

1,809 

-307 

-36,812 

-307 

16,048 

1,902,875 

15,857 

1  A  balancing  item. 

2  Includes  isopentane,  natural  gasoline,  unfractionated  stream,  and  plant  condensate  only. 

3  For  products  included  see  Explanatory  Note  5.7. 
E    =  Estimated. 

—  Not  Applicable. 
Note:  Total  may  not  equal  sum  of  components  due  to  independent  rounding. 
Sources  and  estimation  procedures:  See  Explanatory  Notes  1 ,  2,  and  5.7. 
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Alcohol.  The  family  name  of  a  group  of  organic  chemical  compounds  composed  of  carbon,  hydrogen, 
and  oxygen.  The  series  of  molecules  vary  in  chain  length  and  are  composed  of  a  hydrocarbon  plus  a 
hydroxyl  group,  CH-(CH)n-OH.  "Alcohol"  includes  ethanol  and  methanol. 

Asphalt.  A  dark-brown-to-black  cement-like  material,  containing  bitumens  as  the  predominant 
constituents,  obtained  by  petroleum  processing.  The  definition  includes  crude  asphalt  as  well  as  the 
following  finished  products:  cements,  fluxes,  the  asphalt  content  of  emulsions  (exclusive  of  water),  and 
petroleum  distillates  blended  with  asphalt  to  make  cutback  asphalts.  The  conversion  factor  is  5.5 
42-gallon  barrels  per  short  ton. 

ASTM.  The  acronym  for  the  American  Society  for  Testing  and  Materials. 

Aviation  Gasoline  Blending  Components.  Finished  components  in  the  gasoline  range  which  will  be 
used  for  blending  or  compounding  into  finished  aviation  gasoline. 

Aviation  Gasoline  (Finished).  All  special  grades  of  gasoline  for  use  in  aviation  reciprocating  engines, 
as  given  in  ASTM  Specification  D  910  and  Military  Specification  MIL-G-5572. 

Barrel.  A  volumetric  unit  of  measure  for  crude  oil  and  petroleum  products  equivalent  to  42  U.S. 
gallons.  This  measure  is  used  in  most  statistical  reports.  Factors  for  converting  petroleum  coke,  asphalt, 
and  wax  to  barrels  are  given  in  the  definitions  for  these  products. 

Butane.  A  normally  gaseous  paraffinic  hydrocarbon,  C4H 10.  It  is  extracted  from  natural  gas  or  refinery 
gas  streams.  Butane  is  covered  by  ASTM  Specification  D1835  and  Gas  Processors  Association 
Specification  for  commercial  butane. 

.  Normal  Butane— A  saturated  straight-chain  hydrocarbon  of  butane.  It  is  a  colorless  paraffinic 
gas  that  boils  at  a  temperature  of  31.1°  F.  This  classification  includes  mixtures  of  gases  that 
contain  80  percent  or  more  normal  butane. 

•  Other  Butanes— All  butanes  not  included  as  normal  butane  or  isobutane. 

Butane-Propane  Mixtures.  Mixtures  consisting  exclusively  of  butane  and  propane  that  conform  to 
ASTM  Specification  D1835  and  Gas  Processors  Specification  for  commercial  butane-propane.  They 
are  extracted  from  natural  gas  and  refinery  gas  streams. 

Butylene.  An  olefinic  hydrocarbon,  C4H8,  recovered  from  refinery  processes.  It  is  reported  in 
the  "Butane"  category. 

Coal.  A  generic  term  applied  to  carbonaceous  rocks  that  were  formed  by  the  partial  or  complete 
decomposition  of  vegetation.  These  stratified  carbonaceous  rocks  are  either  solid  or  brittle  and  are 
highly  combustible.  Includes  lignite,  bituminous  coal,  and  anthracite  which  conform  to  ASTM 
Specification  D  388. 

Crude  Oil  (including  Lease  Condensate).  A  mixture  of  hydrocarbons  that  existed  in  liquid  phase  in 
underground  reservoirs  and  remains  liquid  at  atmospheric  pressure  after  passing  through  surface 
separating  facilities.  Lease  condensate  is  included.  Drips  are  also  included,  but  topped  crude  (residual) 
oil  and  other  unfinished  oils  are  excluded.  Liquids  produced  at  natural  gas  processing  plants  and  mixed 
with  crude  oil  are  likewise  excluded  where  identifiable.  Crude  oil  is  considered  as  either  domestic  or 
foreign,  according  to  the  following: 

.  Domestic— Crude  oil  produced  in  the  United  States  or  from  its  outer  continental  shelf  as  defined 
in  43  U.S.C.  1331.  Hydrocarbons  such  as  shale  oil  and  tar  sand  oil  are  included. 


•  Foreign- 
included. 


-Crude  oil  produced  outside  the  United  States.  Imported  Athabasca  hydrocarbons  are 


G-2 


HH 


Distillate  Fuel  Oil.  A  general  classification  for  one  of  the  petroleum  fractions  produced  in  conventional 
distillation  operations.  It  is  used  primarily  for  space  heating,  on-  and-off-highway  diesel  engine  fuel 
(including  railroad  engine  fuel  and  fuel  for  agricultural  machinery),  and  electric  power  generation. 
Included  are  products  known  as  No.  1  and  No.  2  heating  oils,  No.  1  and  No.  2  diesel  fuel  oils,  and  No.  4 
fuel  oil. 

•  No.  1  Fuel  Oil— A  light  distillate  fuel  oil  intended  for  vaporizing  pot-type  burners.  ASTM 
Specification  D  396  specifies  for  this  grade  maximum  distillation  temperatures  of  400°  F.  at  the 
10- percent  point  and  550°  F.  at  the  90-percent  point,  and  kinematic  viscosities  between  1.4  and  2.2 
centistokes  at  100°  F. 

•  No.  2  Fuel  Oil — A  distillate  fuel  oil  for  domestic  heating  for  use  in  atomizing-type  burners  or  for 
moderate  capacity  commercial-industrial  burner  units.  ASTM  Specification  D  396  specifies  for 
this  grade  temperatures  at  the  90-percent  point  between  540°  and  640°  F.,  and  kinematic 
viscosities  between  2.0  and  3.6  centistokes  at  100°  F. 

•  No.  1  and  No.  2  Diesel  Fuel  Oils — Distillate  fuel  oils  used  in  compression-ignition  engines,  as 
given  by  ASTM  Specification  D  975: 

1.  No.  1-D— A  volatile  distillate  fuel  oil  in  the  400°  to  550°  F.  boiling  range  for  engines  in 
service  requiring  frequent  speed  and  load  changes.  Type  C-B  diesel  fuel,  which  is  used  for 
city  buses  and  similar  operations,  is  included. 

2.  No.  2-D— A  distillate  fuel  oil  of  lower  volatility  in  the  540°  to  640°  F.  boiling  range  for 
engines  in  industrial  and  heavy  mobile  service.  Type  R-R  diesel  fuel  for  railroad 
compression-ignition  engines  and  Type  T-T  for  diesel-engine  trucks  are  included. 

•  No.  4  Fuel  Oil— A  fuel  oil  for  commercial  burner  installations  not  equipped  with  preheating 
facilities.  It  is  used  extensively  in  industrial  plants.  This  grade  is  a  blend  of  distillate  fuel  oil  and 
residual  fuel  oil  stocks  that  conforms  to  ASTM  Specification  D  396  or  Federal  Specification 
VV-F-815C;  its  kinematic  viscosity  is  between  5.8  and  26.4  centistokes  at  100°  F.  Also  included  is 
No.  4-D,  a  fuel  oil  for  low-  and  medium-speed  diesel  engines  that  conforms  to  ASTM  Specification 
D975. 

Eastern  Hemisphere.  That  half  of  the  earth  east  of  the  Atlantic  Ocean  which  includes  Europe,  Asia, 
Africa,  and  Australia.  The  Hawaiian  Foreign  Trade  Zone  is  in  this  hemisphere. 

Electric  Energy  (Purchased).  Electricity  purchased  for  refinery  operations  that  is  not  produced 
within  the  refinery  complex. 

Ethane.  A  normally  gaseous  paraffinic  hydrocarbon,  C2H6,  extracted  from  natural  gas  and  refinery 
gas  streams.  "Ethane"  includes  any  product  containing  90  percent  liquid  volume  or  more  ethane. 

Ethane-Propane  Mixtures.  Mixtures  of  ethane  and  propane  in  which  neither  component  is  90  percent 
or  more  of  the  liquid  volume.  It  is  extracted  for  natural  gas  and  refinery  gas  streams. 

Ethylene.  An  olefinic  hydrocarbon,  C2H4,  recovered  from  refinery  and  petrochemical  processes.  It  is 
reported  in  the  "Ethane"  category. 

Field  Production.  Represents  crude  oil  production  on  leases,  natural  gas  liquids  production  at  natural 
gas  processing  plants,  and  new  supply  of  other  hydrocarbons  and  alcohol. 

Gas  Well  Gas.  Natural  gas  produced  from  gas  wells.  Such  gas  may  be  either  associated  gas  or 
non-associated  gas. 

•  Associated  Gas — Free  natural  gas  in  immediate  contact,  but  not  in  solution,  with  crude  oil  in  the 
reservoir. 

•  Non-Associated  Gas — Free  natural  gas  not  in  contact  with,  nor  dissolved  in,  crude  oil  in  the 
reservoir. 

Imported  Crude  Oil  Burned  as  Fuel.  The  amount  of  foreign  crude  oil  burned  as  a  fuel  oil,  usually  as 
residual  fuel  oil,  without  being  processed  as  such.  "Imported  crude  oil  burned  as  fuel"  includes  lease 
condensate  and  liquid  hydrocarbons  produced  from  tar  sand  oil,  gilsonite,  and  oil  shale. 
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Isobutane.  A  saturated  branch-chain  isomer  of  butane.  It  is  a  colorless  paraffinic  gas  that  boils  at  a 
temperature  of  10.9°  F.  This  classification  includes  mixtures  of  gases  that  contain  80  percent  liquid 
volume  or  more  isobutane.  It  is  extracted  from  natural  gas  and  refinery  gas  streams. 

Isopentane.  A  saturated  branch-chain  hydrocarbon,  C5H12,  obtained  by  fractionation  of  natural 
gasoline  or  isomerization  of  normal  pentane. 

Kerosene.  A  petroleum  distillate  that  boils  at  a  temperature  between  300°  and  550°  F.,  that  has  a  flash 
point  higher  than  100°  F.  by  ASTM  Method  D  56,  that  has  a  gravity  range  from  40°  to  46°  API,  and  that 
has  a  burning  point  in  the  range  of  150°  to  175°  F.  It  is  a  clean-burning  product  suitable  for  use  as  an 
illuminant  when  burned  in  wick  lamps.  Includes  grades  of  kerosene  called  range  oil  having  properties 
similar  to  No.  1  fuel  oil,  but  with  a  gravity  of  about  43°  API  and  having  a  maximum  end-point  of  625°  F. 
Kerosene  is  used  in  space  heaters,  cook  stoves,  and  water  heaters. 

Kerosene-Type  Jet  Fuel.  A  quality  kerosene  product  with  an  average  gravity  of  40.7°  API,  a  10- 
percent  distillation  temperature  of  400°  F.,  and  an  end-point  of  572°  F.  It  is  covered  by  ASTM 
Specification  D  1655  and  Military  Specification  MIL-T-5624L  (Grade  JP-5  and  JP-8).  It  is  used 
primarily  for  commercial  turbojet  and  turboprop  aircraft  engines. 

Lease  Condensate.  A  natural  gas  liquid  recovered  from  gas  well  gas  (associated  and  non-associated)  in 
lease  separators  or  natural  gas  field  facilities.  Lease  condensate  consists  primarily  of  pentanes  and 
heavier  hydrocarbons. 

Lease  Separator.  A  surface  facility  used  for  separating  casinghead  gas  from  produced  crude  oil  and 
water  and  separating  gas  from  that  portion  of  associated  gas  and  non-associated  gas  that  liquefies  at  the 
temperature  and  pressure  conditions  of  the  separator. 

Liquefied  Petroleum  Gases  (LPG).  Propane,  propylene,  butanes,  butylene,  ethane-propane  mixtures, 
and  isobutane  produced  at  refineries  or  natural  gas  processing  plants,  including  plants  that  fractionate 
raw  natural  gas  plant  liquids.  Formerly  called  "Liquefied  Gases." 

Liquefied  Refinery  Gases  (LRG).  Liquefied  petroleum  gases  fractionated  from  refinery  or  still  gases. 
Through  compression  and/or  refrigeration  they  are  retained  in  the  liquid  state.  The  reported  categories 
are  ethane  and/or  ethylene,  propane  and/or  propylene,  butane  and/or  butylene,  butane-propane 
mixtures,  and  isobutane.  Excludes  still  gases  used  for  chemical  or  rubber  manufacture  which  are 
reported  as  petrochemical  feedstocks  and  also  excludes  liquefied  gases  ready  for  blending  into  gasoline 
which  are  reported  as  gasoline  blending  components.  Liquefied  refinery  gases  are  reported  for  use  as 
petrochemical  feedstocks,  other  uses,  or  both. 

Lubricants.  A  substance  used  to  reduce  friction  between  bearing  surfaces.  Petroleum  lubricants  may 
be  produced  either  from  distillates  or  residues.  Other  substances  may  be  added  to  impart  or  improve 
certain  required  properties.  "Lubricants"  includes  all  grades  of  lubricating  oils  from  spindle  oil  to 
cylinder  oil  and  those  used  in  greases.  The  three  categories  reported  are: 

•  Bright  Stock— A  refined,  high  viscosity  lubricating  oil  base  stock  that  is  usually  made  from  a 
residuum  by  a  treatment  such  as  deasphalting,  acid  treatment,  or  solvent  extraction. 

•  Neutral— A  distillate  lubricating  oil  base  stock  with  a  viscosity  that  is  usually  not  above  550 
Saybolt  Universal  Seconds  (SUS)  at  100°  F.  It  is  prepared  by  a  treatment  such  as  hydrofining, 
acid  treatment,  or  solvent  extraction. 

•  Other— A  lubricating  oil  base  stock  used  in  finished  lubricating  oils  and  greases,  including 
black,  coastal,  and  red  oils. 

Miscellaneous  Products.  Includes  all  finished  products  not  classified  elsewhere.  "Miscellaneous 
products"  include  petrolatum,  absorption  oils,  ram-jet  fuel,  petroleum  rocket  fuels,  synthetic  natural 
gas  feedstocks,  and  other  finished  products. 

Motor  Gasoline  Blending  Components.  Finished  components  in  the  gasoline  range  that  will  be  used 
for  blending  or  compounding  into  finished  motor  gasoline.  Pool  gasoline  is  included  in  this  category. 

Motor  Gasoline  (Finished).  A  complex  mixture  of  relatively  volatile  hydrocarbons,  with  or  without 
small  quantities  of  additives,  that  have  been  blended  to  form  a  fuel  suitable  for  use  in  spark-ignition 
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engines.  Specifications  for  motor  gasoline,  as  Riven  in  ASTM  Specification  l»  139  or  Federal 
Specification  VV-G-1690B,  include  a  boiling  range  of  122°  to  158°  F.  at  the  10-percent  point  to  365  to 
374°  F.  at  the  90-percent  point  and  a  Reid  vapor  pressure  range  from  !»  to  15  psi.  "Motor  gasoline" 
includes  finished  leaded  gasoline,  finished  unleaded  gasoline,  and  gasohol.  Blendstock  is  excluded  until 
blending  has  been  completed.  Alcohol  that  is  to  be  used  in  the  blending  of  gasohol  is  also  excluded. 

•  Finished  Leaded  Gasoline— Contains  more  than  0.05  grams  of  lead  per  gallon  or  more  than 
0.(1(15  grains  (>f  phosphorus  per  gallon.  The  actual  lead  content  of  any  Riven  gallon,  however,  may 
vary  as  a  function  of  the  size  of  the  producer  and  company  according  to  specific  Environmental 
Protection  Agency  waiver  provisions.  Premium  and  regular  grades  are  included,  depending  on 
the  octane  rating. 

•  Finished  Unleaded  Gasoline— Contains  up  to  0.05  grams  of  lead  per  gallon  and  0.005  grams  of 
phosphorus  per  gallon.  Premium  and  regular  grades  are  included,  depending  on  the  octane 
rating. 

•  Gasohol— A  blend  of  alcohol  and  finished  motor  gasoline  that  is  no  more  than  90  percent  of 
finished  motor  gasoline  (leaded  or  unleaded  as  described  above)  and  no  less  than  10  percent  or 
more  alcohol  (ethanol  or  methanol). 

Motor  Gasoline  (Total).  Includes  finished  leaded  motor  gasoline,  finished  unleaded  motor  gasoline, 
motor  gasoline  blending  components,  and  gasohol. 

Naphtha-Type  Jet  Fuel.  A  fuel  in  the  heavy  naphtha  boiling  range  with  an  average  gravity  of  52.8° 
API  and  20  to  90  percent  distillation  temperatures  of  290°  to  470°  F.,  meeting  Military  Specification 
MIL-T-5624L  (Grade  JP-4).  JP-4  is  used  for  turbojet  and  turboprop  aircraft  engines,  primarily  by  the 
military.  This  category  excludes  ram-jet  and  petroleum  rocket  fuels,  which  are  included  in  the 
"Miscellaneous  Products"  category. 

Natural  Gas.  A  mixture  of  hydrocarbons  and  small  quantities  of  various  nonhydrocarbons  existing  in 
the  gaseous  phase  or  in  solution  with  crude  oil  in  underground  reservoirs. 

Natural  Gas  Field  Facility.  A  field  facility  designed  to  process  natural  gas  produced  from  more  than 
one  lease  for  the  purpose  of  recovering  condensate  from  a  stream  of  natural  gas;  however,  some  field 
facilities  are  designed  to  recover  propane,  butane,  natural  gasoline,  etc.,  and  to  control  the  quality  of 
natural  gas  to  be  marketed. 

Natural  Gas  Plant  Liquids.  Natural  gas  liquids  recovered  from  natural  gas  in  gas  processing  plants, 
and  in  some  situations,  from  natural  gas  field  facilities.  Natural  gas  liquids  extracted  by  fractionators 
are  also  included.  These  liquids  are  defined  according  to  the  published  specifications  of  the  Gas 
Processors  Association  and  the  American  Society  for  Testing  and  Materials,  and  are  classified  as 
follows:  Ethane,  propane,  ethane-propane  mix,  isobutane,  butane,  butane-propane  mix,  isopentane, 
natural  gasoline,  plant  condensate,  unfractionated  stream,  and  other  products  from  natural  gas 
processing  plants  (i.e.,  products  meeting  the  standards  of  finished  petroleum  products  produced  at 
natural  gas  processing  plants,  such  as  finished  motor  gasoline,  finished  aviation  gasoline,  special 
naphthas,  kerosene,  distillate  fuel  oil,  and  miscellaneous  products). 

Natural  Gas  Processing  Plant.  A  facility  designed  to  recover  natural  gas  liquids  from  a  stream  of 
natural  gas  that  may  or  may  not  have  been  processed  through  lease  separators  or  natural  gas  field 
facilities.  The  facility  also  controls  the  quality  of  natural  gas  to  be  marketed.  Cycling  plants  are 
classified  as  gas  processing  plants. 

Natural  Gasoline.  A  mixture  of  hydrocarbons,  mostly  pentanes  and  heavier,  extracted  from  natural 
gas,  that  meets  vapor  pressure,  end-point,  and  other  specifications  for  natural  gasoline  set  by  the  Gas 
Producers  Association. 

OPEC.  The  acronym  for  the  Organization  of  Petroleum  Exporting  Countries,  oil-producing  and- 
exporting  countries  that  have  organized  for  the  purpose  of  negotiating  with  oil  companies  on  matters  of 
oil  production,  prices,  and  future  concession  rights.  Current  members  are  Algeria,,  Ecuador,  Gabon, 
Indonesia,  Iran,  Iraq,  Kuwait,  Libya,  Nigeria,  Qatar,  Saudi  Arabia,  United  Arab  Emirates,  and 
Venezuela. 

Operable  Distillation  Capacity.  The  maximum  amount  of  input  that  can  be  processed  by  a  crude  oil 
distillation  unit  in  a  24-hour  period,  making  allowances  for  processing  limitations  due  to  types  and 
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grades  of  inputs,  limitations  of  downstream  facilities,  scheduled  and  unscheduled  downtimes,  and 
environmental  constraints.  Includes  any  shutdown  capacity  that  could  be  placed  in  operation  within  90 
days. 

Other  Hydrocarbons.  Materials  received  by  a  refinery  and  consumed  as  raw  materials.  Includes 
hydrogen,  coal,  tar  derivatives,  gilsonite,  and  natural  gas  received  by  the  refinery  for  reforming  into 
hydrogen.  Natural  gas  to  be  used  as  fuel  is  excluded. 

Petrochemical  Feedstocks.  Chemical  feedstocks  derived  from  petroleum,  principally  for  the  manu- 
facture of  synthetic  rubber  and  a  variety  of  plastics.  The  categories  reported  are  "Naphtha-less  than 
400°  F.  end-point"  and  "Other  oils  over  400°  F.  end-point." 

•  Naphtha  less  than  400°  F.  end-point— A  naphtha  with  an  end  point  of  less  than  400°  F.  and  that  is 
reported  as  used  as  a  petrochemical  feedstock. 

•  Other  oils  over  400°  F.  end-point— Oils  with  an  end  point  over  400°  F.  and  that  are  reported  as 
used  as  a  petrochemical  feedstock. 

Petroleum  Coke.  A  residue,  the  final  product  of  the  condensation  process  in  cracking.  This  product  is 
reported  as  marketable  coke  or  catalyst  coke.  The  conversion  factor  is  5  42-gallon  barrels  per  short  ton. 

•  Marketable  Coke— Those  grades  of  coke  that  are  produced  in  delayed  or  fluid  cokers  and  which 
may  be  recovered  as  relatively  pure  carbon.  This  "green"  coke  may  be  sold  or  further  purified  by 
calcining. 

•  Catalyst  Coke— In  many  catalytic  operations  (i.e.,  catalytic  cracking)  carbon  is  deposited  on  the 
catalyst,  thus  deactivating  the  catalyst.  The  catalyst  is  reactivated  by  burning  off  the  carbon, 
which  is  used  as  fuel  in  the  refinery  process.  This  carbon  or  coke  is  not  recoverable  in  a 
concentrated  form. 

Petroleum  Products.  Petroleum  products  are  obtained  from  the  processing  of  crude  oil  (including 
lease  condensate),  natural  gas,  and  other  hydrocarbon  compounds.  Petroleum  products  include 
unfinished  oils,  natural  gasoline  and  isopentane,  plant  condensate,  unfractionated  stream,  ethane, 
liquefied  petroleum  gases,  aviation  gasoline,  motor  gasoline,  naphtha-type  jet  fuel,  kerosene-type  jet 
fuel,  kerosene,  distillate  fuel  oil,  residual  fuel  oil,  naphtha  less  than  400°  F.  end-point,  other  oils-over 
400°  F.  end-point,  special  naphthas,  lubricants,  waxes,  petroleum  coke,  asphalt,  road  oil,  still  gas,  and 
miscellaneous  products. 

Petroleum  Refinery.  An  installation  that  manufactures  finished  petroleum  products  from  crude  oil, 
unfinished  oils,  natural  gas  plant  liquids,  other  hydrocarbons,  and  alcohol. 

Plant  Condensate.  One  of  the  natural  gas  plant  liquids,  mostly  pentanes  and  heavier  hydrocarbons, 
recovered  and  separated  as  liquids  at  gas  inlet  separators  or  scrubbers  in  processing  plants. 

Primary  Stocks.  Stocks  of  crude  oil  or  petroleum  products  held  in  storage  at  (or  in)  leases,  refineries, 
natural  gas  processing  plants,  pipelines,  tankfarms,  and  bulk  terminals  that  can  store  at  least  50,000 
barrels  of  petroleum  products  or  that  can  receive  petroleum  products  by  tanker,  barge,  or  pipeline. 
Crude  oil  that  is  in  transit  from  Alaska,  or  that  is  stored  on  Federal  leases  or  in  the  Strategic  Petroleum 
Reserve  is  included.  "Primary  Stocks"  excludes  stocks  of  foreign  origin  that  are  held  in  bonded 
warehouse  storage. 

Propane.  A  normally  gaseous  hydrocarbon.  C3H  &  extracted  from  natural  gas  and  refinery  gas  streams. 
It  is  used  primarily  as  a  fuel  and  as  a  petrochemical  feedstock.  Propane  is  covered  by  ASTM 
Specification  D1835,  Gas  Processors  Association  for  commercial  and  HD-5  propane,  and  ASTM 
Specification  for  special  duty  propane. 

Propylene.  An  olefinic  hydrocarbon,  C3H6,  recovered  from  refinery  and  petrochemical  processes.  It  is 
reported  in  the  "Propane"  category. 

Residual  Fuel  Oil.  Topped  crude  of  refinery  operations.  "Residual  Fuel  Oil"  includes  No.  5  and  No.  6 
fuel  oils  as  defined  in  ASTM  Specification  D  396  and  Federal  Specification  VV-F-815C;  Navy  Special 
fuel  oil  as  defined  in  Military  Specification  MIL-F-859E  including  Amendment  2;  Bunker  C  fuel  oil. 
Residual  fuel  oil  is  used  for  the  production  of  electric  power,  space  heating,  vessel  bunkering,  and 
various  industrial  purposes.  Imports  of  residual  fuel  oil  include  "Imported  Crude  Oil  Burned  as  Fuel." 
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Road  Oil.  Any  heavy  petroleum  oil,  including  residual  asphaltic  oils,  used  as  a  dust  palliative  and 
surface  treatment  of  roads  and  highways.  It  is  generally  produced  in  six  grades;  from  0,  the  most  liquid, 
to  5,  the  most  viscous. 

Special  Naphthas.  All  finished  products  within  the  gasoline  range  that  arc  used  as  paint  thinners, 
cleaners,  and  solvents.  These  products  are  refined  to  a  specified  flash  point  and  have  a  boiling  range  of 
90°  to  220°  F.  "Special  naphthas"  includes  all  commercial  hexane  and  cleaning  solvents  conforming  to 
ASTM  Specifications  D1836  and  I)  484,  respectively.  Naphthas  to  be  blended  or  marketed  as  motor 
gasoline  or  aviation  gasoline  or  that  are  to  be  used  as  petrochemical  and  synthetic  natural  gas  (SNG) 
feedstocks  are  excluded. 

Steam  (Purchased).  Steam  that  is  purchased  for  use  by  a  refinery  that  was  not  generated  from  within 
the  refinery  complex. 

Still  Gas  (Refinery  Gas).  Any  form  or  mixture  of  gas  produced  in  refineries  by  distillation,  cracking, 
reforming,  and  other  processes.  The  principal  constituents  are  methane,  ethane,  ethylene,  butane, 
butylene,  propane,  propylene,  etc.  Still  gas  is  reported  for  petrochemical  feedstock  use  and  refinery  fuel' 
use. 

.  Petrochemical  Feedstock  Use— Includes  all  refinery  streams  which  are  used  by  chemical  or 
rubber  manufacturing  operations  for  further  processing,  less  the  amount  of  such  streams 
returned  to  the  source  refinery.  Finished  petrochemical  products  are  not  included.  For  example, 
polyethylene,  butadiene,  etc.  are  considered  petrochemical  products;  therefore,  only  their 
feedstock  equivalents  are  included. 

•  Fuel  Use— All  other  still  gas. 

Strategic  Petroleum  Reserve  (SPR).  Stocks  (currently,  only  crude  oil)  maintained  by  the  Federal 
Government  for  use  during  periods  of  major  supply  interruption. 

Unfinished  Oils.  Includes  all  oils  requiringfurther  processing,  except  those  requiringonly  mechanical 
blending. 

Unfractionated  Stream.  Mixtures  of  unsegregated  natural  gas  plant  liquid  components  excluding 
those  included  in  plant  condensate.  This  product  is  extracted  from  natural  gas. 

Wax.  A  solid  or  semi-solid  material  derived  from  petroleum  distillates  or  residues  by  such  treatments 
as  chilling,  precipitating  with  a  solvent,  or  de-oiling.  It  is  a  light-colored,  more-or-less  translucent 
crystalline  mass,  slightly  greasy  to  the  touch,  consisting  of  a  mixture  of  solid  hydrocarbons  in  which  the 
paraffin  series  predominates.  Includes  all  marketable  wax  whether  crude  scale  or  fully  refined.  The 
three  grades  reported  are  microcrystalline,  crystalline— fully  refined,  and  crystalline— other.  The 
conversion  factor  is  280  pounds  per  42-gallon  barrel. 

.  Microcrystalline  Wax— Wax  extracted  from  certain  petroleum  residues  having  a  finer  and  less 
apparent  crystalline  structure  than  paraffin  wax  and  having  the  following  physical  charac- 
teristics: 

Penetration  at  77°  F.  (D-1321)— 60  maximum. 
Viscosity  at  210°  F.  in  Saybolt  Universal  Seconds  (SUS) 
(D-88)— 60  SUS  (10.22  centistokes)  minimum  to  150 
SUS  (31.8  centistokes)  maximum. 
Oil  content  (D-721)— 5  percent  minimum. 

.  Crystalline-Fully  Refined  Wax— A  light-colored  paraffin  wax  having  the  following  charac- 
teristics: 

Viscosity  at  210°  F. 
(D-88)-59.9  SUS  (10.18  centistokes)  maximum. 

Oil  Content  (D-721)— 0.5  percent  maximum. 

Other  +20  color,  Saybolt  minimum. 

•  Crystalline-Other  Wax— A  paraffin  wax  having  the  following  characteristics: 
Viscosity  at  210°  F.  (D-88)— 59.9  SUS  (10.18  centistokes)  maximum. 
Oil  Content  (D-721)— 0.51  percent  minimum  to  15  percent  maximum. 

Western  Hemisphere.  That  half  of  the  earth  that  includes  North  and  South  America  and  the 
surrounding  waters. 
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Bureau  of  Mines  Petroleum  Refining  Districts  and  PAD 
Districts 


Refining  District 

East  Coast— District  of  Columbia  and  the  States  of  Maine,  New  Hampshire,  Vermont,  Massachusetts, 
Rhode  Island,  Connecticut,  New  Jersey,  Delaware,  Maryland,  Virginia,  North  Carolina,  South 
Carolina,  Georgia,  Florida,  and  the  following  counties  of  the  State  of  New  York:  Cayuga,  Tompkins, 
Chemung  and  all  counties  east  and  north  thereof.  Also  the  following  counties  in  the  State  of 
Pennsylvania:  Bradford,  Sullivan,  Columbia,  Montour,  Northumberland,  Dauphin,  York,  and  all 
counties  east  thereof. 

Appalachian  #1— The  State  of  West  Virginia,  those  parts  of  the  States  of  Pennsylvania  and  New  York 
not  included  in  the  East  Coast  District. 


Appalachian  #2— The  following  counties  of  the  State  of  Ohio:  Erie,  Huron,  Crawford,  Marion, 
Delaware,  Franklin,  Pickaway,  Ross,  Pike,  Scioto,  and  all  counties  east  thereof. 

Indiana— Illinois— Kentucky— The  States  of  Indiana,  Illinois,  Kentucky,  Tennessee,  Michigan,  and 
that  part  of  the  State  of  Ohio  not  included  in  the  Appalachian  District. 

Minnesota— Wisconsin— North  and  South  Dakota— The  States  of  Minnesota,  Wisconsin,  North 
Dakota,  and  South  Dakota. 

Oklahoma— Kansas— Missouri— The  States  of  Oklahoma,  Kansas,  Missouri,  Nebraska,  and  Iowa. 


Texas  Inland— The  State  of  Texas  except  the  Texas  Gulf  Coast  District. 

Texas  Gulf  Coast— The  following  counties  of  the  State  of  Texas:  Newton,  Orange,  Jefferson,  Jasper, 
Tyler,  Hardin,  Liberty,  Chambers,  Polk,  San  Jacinto,  Montgomery,  Harris,  Galveston,  Waller,  Fort 
Bend,  Brazoria,  Wharton,  Matagorda,  Jackson,  Victoria,  Calhoun,  Refugio,  Aransas,  San  Patricio, 
Nueces,  Kleberg,  Kenedy,  Willacy,  and  Cameron. 

Louisiana  Gulf  Coast— The  following  Parishes  of  the  State  of  Louisiana:  Vernon,  Rapides,  Avoyelles, 
Pointe  Coupee,  West  Feliciana,  East  Feliciana,  Saint  Helena,  Tangipahoa,  Washington,  and  all 
Parishes  south  thereof.  Also  the  following  counties  of  the  State  of  Mississippi:  Pearl  River,  Stone, 
George,  Hancock,  Harrison,  and  Jackson.  Also  the  following  counties  of  the  State  of  Alabama:  Mobile 
and  Baldwin. 

North  Louisiana— Arkansas— The  State  of  Arkansas  and  those  parts  of  the  States  of  Louisiana, 
Mississippi,  and  Alabama  not  included  in  the  Louisiana  Gulf  Coast  District. 

New  Mexico— The  State  of  New  Mexico. 


Rocky  Mountain— The  States  of  Montana,  Idaho,  Wyoming,  Utah,  and  Colorado. 


West  Coast— The  States  of  Washington,  Oregon,  California,  Nevada,  Arizona,  Alaska,  and  Hawaii. 
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Bureau  of  Mines  Refining  Districts 


Minnesota-Wisconsin 
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Texas 
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District  Map  Oil  and  Gas  Division  Railroad  Commission  of  Texas 


i 


District  Offices 

1   San  Antonio 

2  San  Antonio 

3  Houston 

4  Corpus  Christi 

5  Kilgore 

6  Kilgore 

7B  Abilene 

7C  San  Angelo 

8  Midland 

8A  Lubbock 

9  Wichita  Falls 

10  Pampa 
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Explanatory 
Notes 


Note  1.1  EIA-64:  Natural  Gas  Liquids  Operations  Report 

Background 

The  EIA-64,  "Natural  Gas  Liquids  Operations  Report"  evolved  from  a  survey  designed  and  conducted 
by  the  United  States  Geological  Survey  beginning  in  1911.  This  form  collects  data  on  the  production  and 
storage  of  natural  gas  plant  liquids  at  natural  gas  processing  plants  and  fractionators. 

Description  of  Survey 
Universe 

The  universe  includes  all  operators  of  facilities  designed  to:  (1)  extract  liquid  hydrocarbons  from 
natural  gas  streams  (natural  gas  processing  plants);  (2)  separate  a  combined  products  liquid 
hydrocarbon  stream  into  its  component  products,  i.e.  propane,  butane,  natural  gasoline,  etc.  (fractiona- 
tors); or  (3)  store  the  liquid  hydrocarbon  output  of  plants  and  fractionators. 

The  mailing  list  is  automated.  It  is  maintained  by  matching  periodically  with  the  LP  Gas  Almanac 
listings  (including  supplements)  and  the  Oil  and  Gas  Journal  Processing  Plant  Survey  listings,  and  by 
making  changes  reported  by  the  respondents. 

Information  Collected 

The  data  are  submitted  monthly  by  facility  and  include  all  products  that  the  company  controls  through 
possession,  regardless  of  ownership.  The  main  items  of  information  collected  by  the  EIA-64  are  shown 
by  the  example  of  the  form  presented  below. 

Collection  Methods 

Completed  reports  are  required  to  be  postmarked  20  days  following  the  last  day  of  the  report  month. 
Follow-up  telephone  calls  are  made  to  nonrespondents  in  order  to  collect  data  before  publication  of  the 
aggregated  data. 

Imputing  Missing  Data 

Imputation  is  performed  only  for  companies  that  submitted  a  report  in  the  previous  month.  For  such 
companies,  previous  monthly  values  are  used  for  current  values.  The  previous  month's  ending  stocks 
value  is  used  for  both  the  current  month's  beginning  stocks  and  the  current  month's  ending  stocks.  The 
value  of  shipments  is  adjusted  to  balance  stock  level,  production,  receipts,  plant  fuel  use,  and  losses.  In 
the  event  that  the  previous  month's  data  were  estimated,  the  respondent  is  contacted  and  requested  to 
submit  estimates,  if  necessary,  to  be  followed  by  a  resubmission  of  actual  data. 

Response  Rates 

The  initial  response  rate  averages  85  percent,  with  a  final  response  averaging  98  percent  as  a  result  of 
telephone  follow-up  procedures. 

Data  Processing 

Upon  receipt,  the  reports  are  reviewed  for  identification  section  omissions,  duplicate  submissions,  and 
identification  information  changes.  The  data  are  then  entered  and  edited.  The  edit  program  includes 
checks  for  invalid  data  entry  codes,  range  checks  for  current-month  to  previous-month  changes 
(absolute  and  relative),  arithmetic  calculation  errors,  line  balancing  errors,  etc.  Telephone  calls  are 
made  to  respondents  to  resolve  questions. 


Note  1.2  EIA-87,  88,  89  and  90:  Joint  Petroleum  Reporting 
System 

Background 

The  Joint  Petroleum  Reporting  System  (JPRS)  comprises  four  surveys:  the  "Refinery  Report"  (EIA- 
87);  the  "Bulk  Terminal  Stocks  Report"  (EIA-88);  the  "Pipeline  Products  Report"  (EIA-89);  and  the 
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"Crude  Oil  Stocks  Report"  (EI  A-90).  This  group  of  forms  collects  data  on  petroleum  refinery  operations 
and  on  storage  of  crude  oil  and  petroleum  products.  The  origins  of  JPRS  lie  in  the  voluntary  petroleum 
reporting  systems  instituted  by  the  Bureau  of  Mines  (BOM)  soon  after  it  was  established  as  a  part  of  the 
Department  of  the  Interior  in  May  1910. 

Description  of  Survey 

Universe 

The  respondent  universe  of  each  JPRS  survey  is  defined  as  follows: 

EIA-87:  All  petroleum  refineries  and  plants  producing  finished  motor  gasoline  through  the 
mechanical  blending  of  liquids  which  are  operated  or  controlled  in  the  50  States,  the  District  of 
Columbia,  Puerto  Rico,  the  Virgin  Islands,  Hawaiian  Foreign  Trade  Zone,  and  Guam. 

EI  A-88:  All  bulk  terminal  facilities  in  the  50  States  and  the  District  of  Columbia,  Puerto  Rico,  and  the 
Virgin  Islands  that  (a)  have  total  bulk  storage" capacity  of  50,000  barrels  or  more  and/or  (b)  receive 
petroleum  products  by  tanker,  barge,  or  pipeline  regardless  of  ownership  of  the  material. 

EIA-89:  All  products  pipeline  companies  that  carry  petroleum  products  (including  interstate, 
intrastate  and  intracompany  pipelines)  in  the  50  States  and  the  District  of  Columbia. 

EI  A-90:  Crude  oil  pipeline  companies  (gathering  and  trunk  pipeline  companies),  crude  oil  producers, 
terminal  operators,  storers  of  crude  oil,  and  companies  transporting  Alaskan  crude  oil  by  water  (in 
excess  of  1,000  barrels),  regardless  of  ownership  in  the  50  States  and  the  District  of  Columbia. 

The  list  of  respondents  is  kept  current  by  checking  for  new  respondents  in  the  Oil  and  Gas  Journal 
weekly  magazine;  newspaper  articles;  the  Office  of  Resource  Applications  publication  "Trends  in 
Refinery  Capacity  &  Utilization;"  the  Office  of  Refinery  Operations  (ERA)  list  of  U.S.  Refiners;  and  the 
annual  survey  EIA-177  "Capacity  of  Petroleum  Refineries." 

Information  Collected 

The  main  items  of  information  collected  by  EIA-87,  are  shown  by  the  example  presented  below.  The 
EIA-88  and  EIA-89  collect  data  on  petroleum  product  stocks.  The  EIA-90  collects  data  on  crude  oil 
stocks  and  crude  oil  used  directly  as  fuel. 

Collection  Methods 

The  data  for  the  JPRS  surveys  are  collected  on  a  monthly  basis.  Completed  forms  are  required  to  be 
postmarked  by  the  20th  day  following  the  report  month.  Telephone  follow-up  calls  are  made  to 
nonrespondents  in  order  to  collect  data  before  publication  deadline.  An  automated  mading  list  is 
maintained  and  is  used  to  monitor  receipt  of  the  forms. 

Imputing  Missing  Data 

Imputation  is  performed  only  for  companies  that  submitted  a  report  in  the  previous  month.  For  these 
companies,  the  previous  monthly  values  are  used  for  current  values.  The  previous  month's  ending  stocks 
value  is  used  for  both  the  current  month's  beginning  stocks  and  the  current  month's  ending  stocks.  The 
value  of  shipments  is  adjusted  to  balance  stock  level,  production  receipts,  and  losses.  In  the  event  that 
previous  month's  data  were  estimated,  the  respondent  is  contacted  and  requested  to  submit  estimates  if 
necessary,  to  be  followed  by  a  resubmission  of  actual  data. 

Response  Rates 

As  of  the  filing  deadline,  the  response  rate  of  the  JPRS  respondents  is  over  90  percent.  All  companies 
that  have  not  responded  are  contacted  by  telephone.  Although  data  are  taken  by  telephone  to  expedite 
processing,  a  certified  submission  is  still  required.  Thirty  calendar  days  after  the  report  month,  data  lor 
companies  that  still  fail  to  file  the  form  are  estimated  based  on  prior  month's  data.  Names  of  companies 
that  fail  to  file  for  two  consecutive  months  are  forwarded  to  DOE  for  further  noncompliance  act.on. 
Final  response  rate  is  100  percent. 
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SECTION  6.         REFINERY  STOCKS.  RECEIPTS.  INPUTS.  PRODUCTION,  SHIPMENTS  AND  REFINERY  FUEL  USE  ANO  LOSSES 

(Thousands  of  Barrels  of  42  Gallons) 

ITEM  DESCRIPTION 

PBO 
UCT 

I     Mill 

STOCKS 

BEGINNING 

MONTH 

MONTH 
C 

PRODUCTION 
DURING 
MONTH 

SHIPMENTS 
DURING 

MONTH 

e 

REINERY 

EUEl  USE 

AND  LOSSES 

DURING 
MONTH 

STOCKS 

END  OF 
MONTH 

G 

Crude  oil  (incl.  lease  condensate) 
Total  (sum  of  codes  010  and  020] 

IIMI 

X 

Domestic  (incl    Alaskanl 

010 

jfl  x  ■ 

X 

X 

X 

X 

%      .. 

Fore.qn 

020 

X 

X 

X 

X 

X   , 

X 

Alaskan 

011 

x 

y 

X 

X 

I  p  . 

X 

Products  of  natural  qas  proc    plants 
Ethane 

1  10 

X 

Propane 

.Ml 

X 

Ethane-propane  mixtures 

241 

X 

Isobutane 

233 

X 

Normal  butane 

235 

X 

Other  butanes 

236 

X 

Butane  -  propane  mixtures 

234 

X 

Natural  gasoline  and  isopentane 

220 

X 

Plant  condensate 

210 

X 

Unfractionated  stream 

227 

X 

Other  hydrocarbons  and  hydrogen 

090 

X 

Alcohol 

091 

X 

Unfinished  oils 

812 

Gasoline 

Finished  leaded,  motor 

132 

Finished  unleaded,  motor 

133 

Blending  components,  motor 

134 

Gasohol 

135 

Finished  aviation 

111 

Blending  components,   aviation 

112 

Special  naphtnas  (solvents) 

051 

Jet  fuel 
Naphtha-tvpe 

211 

Kerosene  type 

213 

Kerosene  (incl    range  oil) 

311 

Distillate  fuel  oil    Less  No   4 

412 

No.  4  fuel  oil 

414 

Residual  fuel  oil 

511 

Lubricating  oils 
Bright  stock 

853 

Neutral 

855 

Other 

859 

Asphalt 

900 

Wax 

Microcrystalline 

061 

Crystalline. fully  refined 

071 

Crystalline-other 

081 

Petroleum  coke 
Marketable 

021 

Catalyst 

022 

■H.  1 

X     . 

Road  oil 

031 

Still  gas 

Petrochemical  feedstock  use 

042 

u&sn 

Other  use 

044 

X 

X 

Ethane  and/or  ethylene 

Petrochemical  feedstock  use 

612 

Other  use 

652 

Propane  and/or  propylene: 

Pettochemical  feedstock  use 

613 

Other  use 

653 

Butane  and/or  butylene: 

Petrochemical  feedstock  use 

614 

Other  use 

654 

Butane-propane  mixtures 

Petrochemical  feedstock  use 

616 

Other  use 

656 

Isobutane  petrochemical  feedstock  use 

615 

Naphtha  -  less  than  400°  end-point 
Petrochemical  feedstock  use 

822 

Othet  oils -over  4O0°  end-point 
Petrochemical  feedstock  use 

824 

Other  finished  products 
Non    fuel  use 

097 

Fuel    Use 

098 

Overage  (Inputs)  or  shortage  (production) 

911 

X 

X 

X 

X 

TOTAL 

999 

..*     i 

.&£&*  • 

X 

X 

xJl 
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Note  1.3  EIA-161,  162,  163,  164  and  165:  Weekly  Petroleum 
Reporting  System 

Background 

The  Weekly  Petroleum  Reporting  System  (WPRS)  comprises  five  surveys:  the  "Refinery  Report" 
(EIA-161);  the  "Bulk  Terminal  Stocks  Report"  (EIA-162);  the  "Pipeline  Product  Stock  Report"  (EIA- 
163);  the  "Crude  Oil  Stocks  Report"  (EIA-164);  and  the  "Imports  Report"  (EIA-165). 

The  EIA  weekly  reporting  system  was  designed  to  collect  data  similar  to  those  collected  under  the 
monthly  Joint  Petroleum  Reporting  System(JPRS)  (See  Note  1.2).  In  the  WPRS,  selected  petroleum 
companies  report  weekly  data  to  EIA  on  crude  oil  and  petroleum  product  stocks,  refinery  inputs  and 
production,  and  crude  oil  and  petroleum  product  imports.  On  the  Forms  EIA-161  through  EIA-164, 
companies  report  data  on  a  custody  basis.  On  the  Form  EIA-165,  the  importer  of  record  reports  each 
shipment  entering  the  United  States.  Current  weekly  data  and  the  most  recent  monthly  data  from  the 
JPRS  are  used  to  estimate  the  published  weekly  totals. 


Description  of  Survey 


Universe 

The  sample  of  companies  that  report  weekly  in  the  WPRS  was  selected  from  the  universe  of  companies 
that  report  monthly  in  either  the  JPRS  system  or  the  ERA-60  system  (for  imports).  All  sampled 
companies  report  data  only  for  facilities  in  the  50  States  and  the  District  of  Columbia. 

The  sampling  frame  for  each  weekly  survey  is  defined  as  follows: 

EIA-161:  Uses  the  EIA-87  universe,  which  includes  all  petroleum  refineries  in  the  United  States  and 
its  territories,  industrial  facilities  that  have  crude  oil  distillation  capacity  and  produce  some  refined 
petroleum  products,  and  bulk  terminals  that  blend  motor  gasoline. 

EIA-162:  Uses  the  EI A-88  universe,  which  includes  all  bulk  terminal  facilities  in  the  Uited  States  and 
its  territories  that  have  total  bulk  storage  capacity  of  50,000  barrels  or  more,  or  that  receive  petroleum 
products  by  tanker,  barge,  or  pipeline. 

EIA-163:  Based  on  the  EIA-89  universe,  which  includes  all  petroleum  product  pipeline  companies  in 
the  United  States  and  its  territories  that  transport  refined  petroleum  products,  including  interstate, 
intrastate  and  intracompany  pipeline  movements.  Pipeline  companies  that  only  transport  natural  gas 
liquids  are  not  included  in  the  EIA-163  frame.  Only  those  pipeline  companies  which  transport  products 
covered  in  the  weekly  survey  are  included. 

EIA-164:  Uses  the  EIA-90  universe,  which  consists  of  all  trunk  pipeline  companies  in  the  United 
States  and  its  territories  which  transport  crude  oil,  all  refining  companies,  all  crude  oil  producers,  all 
terminal  operators,  and  all  storers  of  1,000  barrels  or  more  of  crude  oil. 

EIA-165:  Uses  the  ERA-60  universe,  which  includes  all  importers  of  record  of  crude  oil  and  petroleum 
products  into  the  United  States  and  Puerto  Rico. 

Sampling 

The  sampling  procedure  used  for  the  weekly  system  is  the  cut-off  method.  In  the  cut-off  method, 
companies  are  ranked  from  largest  to  smallest  on  the  basis  of  the  quantities  reported  during  some 
previous  period.  Companies  are  chosen  for  the  sample  beginning  with  the  largest  and  adding  companies 
until  the  total  sample  covers  about  90  percent  of  the  total  for  the  previous  time  period. 

Collection  Methods 

Data  are  collected  by  mail,  mailgram,  telephone,  Telex,  and  Telefax  on  a  weekly  basis.  All  canvassed 
firms  and  terminal  operating  companies  must  file  by  5:00  p.m.  on  the  Monday  following  the  close  of  the 
report  period,  7  a.m.  Friday.  During  the  processing  week,  company  corrections  of  the  prior  week's  data 
are  also  entered. 
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Formula  and  Calculations 

After  the  company  reports  have  been  checked  and  entered  into  the  weekly  (lata  base,  ratio  estimates  of 
the  weekly  totals  are  calculated  from  the  reported  data. 

First,  the  current  week's  data  for  a  Riven  product  reported  by  companies  in  that  region  are  summed. 
(Call  this  weekly  sum,  Ws)  Next,  the  most  recent  month's  data  for  the  product  reported  by  those  same 
companies  are  summed.  (Call  this  monthly  sum,  Ms).  Finally,  let  M,  be  the  sum  of  the  most  recent 
month's  data  for  the  product  as  reported  by  all  companies.  Then,  the  current  week's  ratio  estimate  for 
that  product  for  all  companies  is  Riven  by. 


W, 


M, 


°WS 


This  procedure  is  used  directly  to  estimate  total  weekly  inputs  to  refineries  and  production. 

To  estimate  stocks  of  finished  products,  the  preceding  procedure  is  followed  separately  for  refineries, 
bulk  terminals,  and  pipelines.  Total  estimates  are  formed  by  summing  over  establishment  types. 

Weekly  imports  data  are  highly  variable  on  a  company-by-company  basis  or  a  week-by-week  basis. 
Under  such  conditions,  the  ratio  method  is  known  to  result  in  large  errors.  Hence,  a  number  of  other 
procedures  for  estimating  weekly  imports  were  considered.  The  average  ratio  method  was  selected  for 
estimating  imports  because  it  produces  estimates  that  were  close  to  benchmark  values  computed  from 
monthly  data.  Estimates  are  obtained  using  the  ratio  method,  but  with  each  company  in  turn  omitted 
from  the  sample.  These  estimates  are  then  averaged  to  obtain  the  average  ratio  estimate. 

Imputing  Missing  Data 

The  ratio  method  of  estimation  automatically  imputes  for  nonresponse.  Data  from  companies  that  do  not 
respond  are  excluded  from  both  the  weekly  and  the  monthly  totals  for  the  sampled  companies. 

Response  Rates 

The  response  rate  as  of  the  day  after  the  filing  deadline  is  about  80  percent  for  the  EI  A- 161;  75  percent 
for  the  EIA-162;  95  percent  for  the  EIA-163;  80  percent  for  the  EIA-164;  and  greater  than  95  percent 
for  the  EI  A- 165.  However,  more  forms  are  received  the  next  day,  bringing  the  final  response  rates  up. 
Late  respondents  are  contacted  by  telephone.  Nearly  all  of  the  major  companies  report  on  time.  The 
nonresponse  rate  for  the  published  estimates  is  usually  between  2  percent  and  5  percent. 


Note  1.4  EIA-170:  Tanker  and  Barge  Shipments  of  Crude  Oil 
and  Petroleum  Products  Between  Districts 

Background 

The  EIA-170  survey  collects  data  for  calculation  of  monthly  petroleum  supply  and  disposition  figures 
on  U.S.  and  PAD  District  levels. 

Instrument  and  Design 

This  form  is  designed  to  collect  data  on  total  movements  by  tanker  and  barge  of  crude  oil  and  petroleum 
products  between  PAD  Districts  or  between  PAD  Districts  and  the  Panama  Canal,  by  shipping  State 
and  receiving  State. 

Universe 

The  respondent  universe  of  the  EIA-170  consists  of  all  known  companies  and  plants  that  have  custody  of 
crude  oil  and  petroleum  products  transported  by  tanker  and  barge  between  PAD  Districts  or  between 
PAD  Districts  and  the  Panama  Canal.  There  are  currently  about  60  respondents. 
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Collection  Methods 

Survey  data  are  collected  by  mail  every  month.  The  filing  deadline  is  the  20th  calendar  day  of  the  month 
following  the  report  period.  The  response  rate  as  of  the  filing  deadline  is  about  98  percent.  Late 
respondents  are  contacted  by  telephone.  All  responses  are  processed  each  month  before  release  of  the 
data  for  publication. 


Note  1.5  ERA-60:  Reports  of  Oil  Imports  into  the  United 
States  and  Puerto  Rico 

Background 

The  "Report  of  Oil  Imports  into  the  United  States  and  Puerto  Rico"  (ERA-60)  survey  was  designed  by 
the  Economic  Regulatory  Administration  (ERA)  of  the  Department  of  Energy  to  collect  data  on  port  of 
entry,  country  of  origin,  destination,  and  quantity  of  imported  crude  oil  and  petroleum  products,  as  well 
as  sulfur  content  and  API  gravity.  All  licensed  importers  and  importers  of  record  are  required  to  report. 
The  "Shipments  of  Refined  Products  from  Puerto  Rico  to  the  United  States"  (P-133-M-0)  survey  was 
designed  to  collect  data  on  imports  to  the  United  States  that  are  not  covered  by  the  ERA-60. 

Universe 

The  monthly  submission  of  Form  ERA-60  and  P-133-M-0  is  required  by  all  licensed  importers  and 
importers  of  record  into  the  United  States  and  Puerto  Rico.  The  respondent  universe  consisted  of 
approximately  750  firms  as  of  June  30,  1981.  The  respondent  universe  for  these  surveys  is  updated 
whenever  an  import  license  is  granted  by  the  Office  of  Oil  Imports  of  the  ERA. 

Collection  Methods 

The  survey  data  are  collected  by  mail  each  month.  It  is  mandatory  for  each  respondent  to  file  the 
ERA-60/P-133-M-O  by  the  15th  working  day  of  the  month  following  the  reporting  period. 
Resubmissions  are  received  frequently  and  are  processed  when  received. 

Response  Rates 

In  December  1980,  the  survey  had  a  response  rate  of  92  percent  by  the  filing  deadline.  The  universe  was 
640  at  that  time.  (Because  this  is  a  dynamic  survey,  the  universe  is  constantly  changing.)  Standard 
followup  of  nonrespondents  is  made  to  insure  that  all  reports  are  received,  since  data  are  not  imputed  for 
nonrespondents.  Response  rate  is  generally  98-99%  by  the  time  the  data  are  first  published.  Revised 
publications  are  not  generated  as  standard  operating  procedure.  The  ERA-60  file  is  never  closed; 
resubmissions  are  constantly  received  and  processed. 


Note  1.6  Census  Import  (IM-145)  and  Export  (EM-522  and 
EM-594)  Tabulations 

The  foreign  trade  statistics  program,  conducted  by  the  Bureau  of  the  Census,  involves  compilation  and 
dissemination  of  a  large  body  of  data  relating  to  the  imports  and  exports  of  the  United  States. 

Import  Statistics 

Coverage 

The  import  statistics  reflect  both  government  and  nongovernment  imports  of  merchandise  from  foreign 
countries  into  the  U.S.  Customs  territory  (includes  the  50  States,  the  District  of  Columbia,  and  Puerto 
Rico),  without  regard  to  whether  or  not  a  commercial  transaction  is  involved.  In  general,  the  statistics 
record  the  physical  movement  of  merchandise  into  the  United  States  from  foreign  countries,  with  the 
exception  of  the  following  types  of  transactions  that  are  excluded  from  the  statistics: 
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1.  Merchandise  shipped  in  transit  through  the  United  States,  when  documented  with  Custom   as  an 
intransit  movement. 

2.  Shipments  between  the  United  States  and  Puerto  Rico,  the  Virgin  Islands,  Guam,  American  Samoa, 

and  other  U.S.  possessions;  shipments  between  any  of  these  outlying  areas;  and  imports  into  U.S. 
possessions  from  foreign  countries. 

3.  U.S.  merchandise  returned  by  U.S.  Armed  Forces  for  their  own  use. 
Source  of  Import  Information 

The  official  U.S.  import  statistics  are  compiled  by  the  Bureau  of  the  Census  from  copies  of  the  import 
entry  and  warehouse  withdrawal  forms  that  importers  are  required  by  law  to  file  with  Customs  officials 
(Customs  Forms  7501-  7505). 

Imported  petroleum  is  reported  as  "Imports  for  Consumption."  Imports  for  consumption  are  a 
combination  of  entries  for  immediate  consumption  and  withdrawals  from  warehouses  for  consumption. 
With  certain  exceptions  as  indicated  above,  these  data  generally  reflect  the  total  of  commodities  entered 
into  U.S.  consumption  channels. 

Country  and  Area  of  Origin 

The  country  reported  in  the  statistics  as  the  country  of  origin  is  defined  as  the  country  where  the 
merchandise  was  grown,  mined,  or  manufactured.  In  instances  where  the  country  of  origin  cannot  be 
determined,  the  transactions  are  credited  to  the  country  of  shipment. 


Export  Statistics 
Coverage 

The  export  statistics  reflect  both  government  and  nongovernment  exports  of  domestic  and  foreign 
merchandise  from  the  U.S.  Customs  territory  (includes  the  50  States,  the  District  of  Columbia,  and 
Puerto  Rico)  to  foreign  countries,  without  regard  to  whether  or  not  the  exportation  involves  a 
commercial  transaction.  In  general,  the  statistics  record  the  physical  movement  of  merchandise  out  of 
the  United  States  to  foreign  countries,  with  the  exception  of  the  following  types  of  transactions: 

1.  Shipments  between  the  United  States  and  Puerto  Rico,  the  Virgin  Islands,  Guam,  American  Samoa, 
and  other  U.S.  possessions;  between  any  of  these  outlying  areas;  and  shipments  from  U.S.  Possessions  to 
foreign  countries. 

2.  Merchandise  shipped  in  transit  through  the  United  States  from  one  foreign  country  to  another,  when 
documented  as  such  with  U.S.  Customs. 

3.  Bunker  fuels  and  other  supplies  and  equipment  for  use  on  departing  vessels,  planes,  or  other  carriers 
engaged  in  foreign  trade. 

Source  of  Export  Information 

The  official  U.S.  export  statistics  are  compiled  by  the  Bureau  of  the  Census  primarily  from  copies  of 
Shipper's  Export  Declarations.  Shipper's  Export  Declarations  are  required  to  be  filed  with  Customs 
officials,  except  when  qualified  exporters  have  been  authorized  to  submit  data  in  the  form  of  magnetic 
tape,  punched  cards,  or  monthly  Shipper's  Summary  Export  Declarations  directly  to  the  Bureau  of  the 
Census. 

Country  and  Area  of  Destination 

The  country  of  destination  is  defined  as  the  country  of  ultimate  destination  or  the  country  where  the 
goods  are  to  be  consumed,  further  processed,  or  manufactured,  as  known  to  the  shipper  at  the  time  of 
exportation.  If  the  shipper  does  not  know  the  country  of  ultimate  destination,  the  shipment  is  credited  to 
the  last  country  to  which  the  shipper  knows  that  the  merchandise  will  be  shipped  in  the  same  form  as  it 
was  when  exported. 
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Note  2  Estimation 

The  geographic  coverage  of  all  estimates  is  the  50  United  States  and  the  District  of  Columbia,  including 
adjacent  areas  of  the  outer  continental  shelf,  excluding  the  Hawaiian  Foreign  Trade  Zone. 

Note  2.1  Supply 

The  components  of  petroleum  supply  are  field  production,  refinery  production,  imports,  stock  with- 
drawal or  addition,  crude  oil  used  directly,  and  losses. 

Field  Production  is  the  sum  of  crude  oil  (including  lease  condensate)  production,  natural  gas 
processing  plant  production,  and  new  supply  (field  production)  of  other  liquids  used  by  refineries. 

Crude  oil  production  is  estimated  based  on  data  received  from  State  conservation  and  revenue 
agencies.  Reports  of  crude  oil  production  from  each  of  the  31  producing  States  are  not  received  until 
several  months  after  the  other  components  of  petroleum  supply  described  in  Explanatory  Note  2.1 
are  available  for  publication.  For  an  explanation  of  the  crude  oil  estimation  procedure  used  until  the 
State  reports  are  complete,  see  Explanatory  Note  2.2. 

Field  production  of  natural  gas  plant  liquids  (NGPL),  including  finished  petroleum  products,  is 
reported  monthly  on  survey  Form  EIA-64,  "Natural  Gas  Liquids  Operation  Report."  Negative 
production  will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the 
amount  of  that  same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product 
during  the  same  month.  For  survey  description  and  other  detail,  see  Explanatory  Note  1.1. 

Field  production  of  natural  gas  plant  liquids  (NGPL),  including  finished  petroleum  products,  is 
reported  monthly  on  survey  Form  EIA-64,  "Natural  Gas  Liquids  Operations  Report."  Negative 
production  will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the 
amount  of  that  same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product 
during  the  same  month.  For  survey  description  and  other  detail,  see  Explanatory  Note  1.1. 

Refinery  Production  of  LRGs,  ethane,  and  finished  petroleum  products  is  reported  monthly  on 
survey  Form  EIA-87,  "Refinery  Report."  Published  production  of  these  products  equals  refinery 
production  minus  refinery  input.  Refinery  production  of  unfinished  oils  and  of  motor  and  aviation 
gasoline  blending  components  appears  on  a  net  basis  under  refinery  input.  Negative  production 
will  occur  when  the  amount  of  a  product  produced  during  the  month  is  less  than  the  amount  of  that 
same  product  that  is  reprocessed  (input)  or  reclassified  to  become  another  product  during  the  same 
month. 

Refinery  production  is  also  reported  weekly  on  survey  Form  EIA-161,  "Refinery  Report."  See 
Explanatory  Notes  1.2  and  1.3  for  survey  descriptions  and  other  detail.  It  should  also  be  noted  that 
refineries  do  not  report  production  of  crude  oil,  natural  gasoline,  isopentane,  unfractionated 
stream,  plant  condensate,  or  other  hydrocarbons  and  alcohol. 

Imports  of  crude  oil  and  petroleum  products  are  reported  monthly  on  Form  ERA-60,  "Report  of 
Oil  Imports  into  the  United  States  and  Puerto  Rico,"  and  Form  P-133-M-0,  "Shipments  of  Refined 
Products  (including  unfinished  oils)  from  Puerto  Rico  to  the  United  States."  In  addition,  the  Census 
Bureau  Tabulation  IM-145  summarizes  import  data  from  Customs  import  declarations  reported 
on  Customs  Forms  7501  and  7505.  The  most  prominent  difference  between  the  EIA  and  Census 
systems  appears  in  imports  of  liquefied  petroleum  gases  (LPG),  where  Census  data  show  a  much 
higher  level  of  imports  than  Energy  Information  Administration  data.  This  occurs  because  the 
ERA-60  respondent  frame  was  built  by  monitoring  importers  of  licensed  products  and  because 
LPGs  are  not  licensed  products.  Therefore,  respondents  that  only  import  LPGs  have  not  been 
identified,  and  do  not  report  these  imports  to  the  Department  of  Energy.  Since  these  importers  are 
required  to  file  form  7501  with  the  U.S.  Customs  Service,  EIA  obtains  data  on  imports  of  LPGs  from 
Census  Tabulation  IM-145.  Additional  data  taken  from  the  IM-145  are  relatively  small  quantities 
of  naphtha  and  kerosene-type  jet  fuels,  distillate  fuel  oils,  and  residual  fuel  oils  withdrawn  from 
bonded  storage  for  use  in  international  trade  and  for  military  offshore  use.  Even  though  these 
duty-free  fuels  are  stored  on  United  States  shores,  they  did  not  enter  the  United  States  for  domestic 
consumption  and  therefore  are  not  included  in  the  ERA-60  reporting  system. 


E-10 


Imports  are  also  reported  weekly  on  survey  Form  EIA-165,  "Imports  Report."  See  Explanatory 
Notes  1.3,  1.5,  and  1.(5  for  survey  descriptions  and  other  detail. 

Stock  Withdrawal  (+)  or  Addition  (-)  is  calculated  by  subtracting  stocks  at  the  end  of  the  month 
from  stocks  at  the  beginning  of  the  month.  (Note:  The  begi  nning  stocks  of  one  month  are  equal  to  the 
ending  stocks  of  the  previous  month.)  A  positive  result  (+)  would  represent  a  withdrawal  from  stocks 
and  an  increase  in  petroleum  supplies  distributed  for  domestic  consumption.  A  negative  result  (-) 
would  represent  a  buildup  of  stocks  and  reduce  petroleum  supplies  distributed  for  domestic 
consumption.  For  survey  forms  used  to  make  stock  withdrawal  or  addition  calculations  see 
Explanatory  Note  2.4. 

Unaccounted-for  Crude  Oil  is  a  balancing  item  that  represents  the  difference  between  crude  oil 
supply  and  disposition.  Crude  oil  supply  is  the  sum  of  field  production,  imports  and  stock  with- 
drawal or  addition,  less  crude  used  directly  and  losses.  Crude  oil  disposition  is  the  sum  of  exports 
and  refinery  input. 

Unaccounted-for  crude  oil  is  calculated  by  subtracting  crude  oil  supplies  from  crude  oil  disposition. 
A  negative  result  indicates  that  refiners  and  exporters  reported  use  of  more  crude  oil  than  was 
reported  to  have  been  available  to  them.  (This  occurs,  for  example,  when  imports  are  undercounted 
due  to  late  reporting  or  other  problems.)  A  negative  result  would  indicate  that  more  crude  oil  was 
reported  to  have  been  supplied  to  refiners  and  exporters  than  they  reported  used.  This  calculation  is 
performed  for  crude  oil  to  ensure  that  product  supplied  for  crude  oil  is  always  zero. 

Crude  Oil  Used  Directly  and  Losses  is  the  sum  of  crude  oil  losses  at  refineries,  crude  oil  burne'd  at 
refineries,  and  crude  oil  burned  on  leases.  Crude  oil  losses  and  consumption  at  refineries  are 
reported  on  Form  EIA-87,  "Refinery  Report."  Crude  oil  burned  on  leases  is  reported  on  Form 
EIA-90,  "Crude  Oil  Stocks  Report."  Crude  oil  burned  on  leases  is  divided  into  two  categories:  crude 
burned  as  residual  fuel  oil  and  crude  burned  as  distillate  fuel  oil.  Crude  burned  on  leases  appears  as 
a  negative  supply  to  crude  oil  (a  reduction  in  crude  oil  supplies)  and  as  a  positive  supply  to  residual 
and  distillate  fuel  oil  (an  increase  to  these  supplies). 


Note  2.2:  Domestic  Crude  Oil  Production 

Data  for  the  Crude  Oil  Production  System  (COPS)  are  reported  to  the  Department  of  Energy  by  each  of 
the  individual  State  conservation  agencies,  which  collect  crude  oil  production  values  for  tax  purposes.  In 
addition,  the  U.S.  Geological  Survey  reports  the  volume  of  crude  oil  that  is  produced  offshore  in 
Federally-owned  waters.  With  the  exception  of  six  State  conservation  agencies,  all  of  these  reports  are 
received  monthly.  After  each  calendar  year,  these  monthly  numbers  are  updated  using  the  annual 
reports  from  the  State  conservaton  agencies  and  the  U.S.  Geological  Survey.  The  six  States  that  do  not 
report  monthly  values  are  Indiana,  New  York,  Ohio,  Pennsylvania,  West  Virginia,  and  Wyoming. 
Monthly  values  are  estimated  for  these  States  using  the  individual  linear  trends  of  their  historical 
annual  crude  oil  production  values. 

There  is  a  time  lag  of  approximately  3  to  4  months  between  the  end  of  the  reporting  month  and  the  time 
when  the  actual  values  are  available  for  this  publication.  In  order  to  provide  more  timely  crude  oil 
production  estimates,  the  Department  of  Energy  has  established  a  series  of  statistical  models  that 
forecast  the  volume  of  crude  oil  production  based  on  the  historical  production  patterns.  The  models  use 
Auto  Regressive  Integrated  Moving  Average  (ARIMA)  to  analyze  series  of  monthly  crude  oil 
production  values  collected  over  several  years. 

In  order  to  provide  detailed  crude  oil  production  information  on  both  the  PAD  District  level  and  for  the 
major  producing  States,  the  total  United  States  crude  oil  production  volume  was  separated  into  nine 
distinct  groupings.  The  nine  different  time  series  are  the  monthly  reported  crude  oil  production 
volumes  for:  (1)  all  the  States  in  PAD  District  1;  (2)  all  the  states  in  PAD  District  2;  (3)  Texas;  (4) 
Louisiana;  (5)  the  States  in  PAD  District  3  excluding  Texas  and  Louisiana;  (6)  all  the  States  in  PAD 
District  4;  (7)  Alaska;  (8)  California;  and  (9)  the  States  in  PAD  District  5  excluding  Alaska  and 
California.  Monthly  data  collected  beginning  in  January  1973  are  used  for  each  of  these  time  series. 
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A  separate  ARIMA  model  is  identified  for  each  time  series.  New  model  parameters  are  estimated 
monthly  for  each  of  these  nine  updated  time  series.  Then,  these  ARIMA  models  are  used  to  forecast 
crude  oil  production  volumes  for  the  month  of  interest.  These  values  are  then  aggregated  into  PAD 
District  and  national  totals.  The  forecasts  made  during  1981  had  an  average  error  of  less  than  0.6 
percent  compared  to  the  monthly  crude  oil  production  volumes  eventually  reported  by  the  States. 


Note  2.3  Disposition 

The  components  of  petroleum  disposition  are  refinery  input,  exports,  and  products  supplied  for 
domestic  consumption. 

Refinery  Inputs  of  crude  oil,  NGPL  and  other  liquids  are  reported  monthly  on  survey  Form 
EIA-87,  "Refinery  Report."  Published  inputs  of  unfinished  oils,  and  motor  and  aviation  gasoline 
blending  components,  equal  refinery  input  minus  refinery  output.  Refinery  inputs  of  finished 
petroleum  products  are  reported  on  a  net  basis  under  refinery  production.  Refinery  inputs  are  also 
reported  weekly  on  survey  Form  EIA-161,  "Refinery  Report."  See  Explanatory  Notes  1.2  and  1.3 
for  survey  description  and  other  details. 

Exports  of  crude  oil  and  petroleum  products  are  compiled  from  Census  Bureau  tabulations  EM522 
and  EM594.  Exports  include  crude  oil  shipments  to  Puerto  Rico,  the  Virgin  Islands,  and  the 
Hawaiian  Foreign  Trade  Zone,  which  are  obtained  from  refinery  receipts  reported  on  Form 
EIA-87. 


Product  supplied  for  each  product  is  calculated  by  summing  field  production  plus  refinery 
production,  plus  imports,  plus  stock  withdrawal  or  minus  stock  addition,  plus  crude  oil  used 
directly  and  losses  (plus  net  receipts  when  calculated  on  a  PAD  District  basis),  minus  refinery 
input,  minus  exports.  This  formula  ensures  that  total  disposition  equals  total  supply.  Products 
supplied  indicates  those  quantities  of  petroleum  products  supplied  for  domestic  consumption. 
Occasionally,  the  result  for  a  product  is  negative  when  total  disposition  of  that  product  exceeds  total 
supply.  Negative  product  supplied  may  occur  for  a  number  of  reasons:  (1)  product  reclassification 
has  not  been  reported,  (2)  misreporting  or  delayed  reporting  of  data,  and  (3)  for  calculations  on  a 
PAD  District  basis,  incomplete  coverage  of  interdistrict  movements  data  compiled  to  calculate  net 
receipts. 


Note  2.4  Stocks 

Primary  stocks  of  crude  oil  are  the  sum  of  ending  stocks  reported  monthly  on  Form  EIA-87,  "Refinery 
Report,"  and  Form  EIA-90,  "Crude  Oil  Stocks  Report."  Crude  oil  held  in  the  Strategic  Petroleum 
Reserve  is  included  unless  otherwise  noted.  Alaskan  crude  oil  in  transit  is  also  included.  Stocks  of  crude 
oil  are  also  reported  weekly  on  Form  161,  "Refinery  Report,"  and  Form  EIA-164,  "Crude  Oil  Stocks 
Report."  Primary  stocks  of  petroleum  products  are  summed  from  data  reported  on  the  Form  EIA-64, 
"Natural  Gas  Liquids  Operations  Report,"  Form  EIA-87,  "Refinery  Report,"  Form  EIA-88,  "Bulk 
Terminal  Stocks  Report,"  and  Form  EIA-89,  "Pipeline  Products  Stocks  Report."  Primary  stocks  of 
petroleum  products  do  not  include  secondary  stocks  held  by  dealers  and  jobbers,  or  stocks  held  by 
consumers.  Petroleum  product  stocks  are  also  reported  weekly  on  Form  EIA-161,  "Refinery  Report," 
Form  EIA-162,  "Bulk  Terminal  Stocks  Report,"  and  Form  EIA-163,  "Pipeline  Products  Stocks 
Report."  For  survey  descriptions  and  other  details  see  Explanatory  Notes  1.1.,  1.2,  and  1.3. 


Note  2.5  Average  Stock  Levels 


The  graphs  displaying  monthly  stock  levels  of  petroleum  products,  crude  oil,  motor  gasoline,  distillate 
fuel  oil,  residual  fuel  oil,  liquified  petroleum  gases  and  ethane,  and  other  products  provide  the  user  with 
recent  data  as  well  as  a  summary  of  data  from  the  most  recent  3  year  period  from  January  through 
December  or  from  July  through  June.  This  summary  takes  the  form  of  an  "average  range"  that  includes 
seasonal  variation  determined  from  a  longer  time  period.  The  average  range  represents  the  historical 
pattern;  it  is  not  a  forecast. 
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These  curves  are  updated  every  6  months  effective  January  1  or  July  1  by  basing  the  "average  ranges"  on 

a  more  recent  time  period.  At  that  time,  each  8-year  data  series  will  lie  adjusted  by  dropping  the  first  6 
months  and  including  the  most  recent  6  months. 

For  each  data  series,  the  monthly  seasonal  factors  were  estimated  by  means  of  a  seasonal  adjustment 
technique  developed  at  the  Bureau  of  Census  (Census  X-ll).  The  seasonal  factors  were  assumed  to  be 
stable  (i.e.,  unchanging  from  year  to  year)  and  additive  (i.e.,  the  series  isdeseasonalized  by  subtracting 
the  seasonal  factor  for  the  appropriate  month  from  the  reported  stock  levels).  The  intent  of 
deseasonalization  is  to  remove  only  seasonal  variation  from  the  data.  Thus,  a  deseasonalized  series 
would  contain  the  same  trends  and  irregularities  as  the  original  data.  For  crude  oil  stocks,  the  derived 
seasonal  factors  were  very  small  relative  to  crude  oil  stock  levels.  Therefore,  the  seasonal  factors  for 
crude  oil  stock  levels  were  set  to  zero.  The  seasonal  factors  for  total  petroleum  (crude  and  products), 
distillate  fuel  oil,  residual  fuel  oil,  liquefied  petroleum  gases  and  ethane,  and  other  products  were 
derived  using  monthly  data  from  1974-1980.  For  motor  gasoline,  the  seasonal  factors  were  based  on 
monthly  data  from  1975, 1976, 1978, 1979  and  1980.  In  1977,  there  was  virtually  no  seasonal  behavior  in 
motor  gasoline  stocks.  Monthly  stock  levels  stayed  at  the  same  high  level  for  the  entire  year.  In  addition, 
the  seasonal  patterns  in  1973  and  1974  appeared  to  be  different  from  those  in  recent  years.  It  was 
therefore  assumed  that  the  seasonal  patterns  in  1973,  1974,  and  1977  were  not  representative  of  the 
recent  past,  and  these  years  were  not  used  in  the  determination  of  seasonal  patterns  for  motor  gasoline 
stocks.  Because  of  these  differences  in  the  year-to-year  seasonal  fluctuation  of  motor  gasoline,  the 
evidence  for  the  illustrated  seasonal  patterns  for  total  petroleum  (crude  and  products),  crude  oil, 
distillate  fuel  oil,  residual  fuel  oil,  liquefied  petroleum  gases  and  ethane,  and  other  products  is  stronger 
than  is  the  evidence  for  the  illustrated  seasonal  patterns  for  motor  gasoline. 

In  some  cases,  these  seasonal  patterns  do  not  show  a  smooth  transition  from  month  to  month.  For 
example,  the  June  factor  for  residual  fuel  oil  is  slightly  less  than  the  May  and  July  values,  making  a 
bump  in  the  curve.  As  there  is  little  difference  in  the  magnitude  of  these  seasonal  factors,  it  is  possible 
that  this  variation  is  due  to  the  small  number  of  observations  (7  years)  and  the  data  variability. 

After  seasonal  factors  are  derived,  the  most  recent  3  year  period  (from  January  through  December  or 
from  July  through  June)  is  deseasonalized.  The  average  of  the  deseasonalized  36-month  series 
determines  the  midpoint  of  the  deseasonalized  average  band.  The  standard  error  of  the  deseasonalized 
36  months  is  calculated  adjusting  for  extreme  data  points.  The  width  of  the  "average  range"  is  twice  this 
standard  error. 

The  upper  curve  of  the  "average  range"  is  defined  as  the  average  plus  the  seasonal  factors  plus  the 
standard  error.  The  lower  curve  is  defined  as  the  average  plus  the  seasonal  factors  minus  the  standard 
error. 


Note  2.6  Movements 

Movements  of  crude  oil  between  PAD  Districts  are  reported  on  Form  EIA-170,  "Tanker  and  Barge 
Report."  Petroleum  product  movements  are  reported  on  Forms  EIA-170  and  EIA-89,  "Pipeline 
Products  Report."  Net  receipts  are  calculated  by  summing  total  movements  into  and  total  movements 
from  each  PAD  District  by  pipelines,  tankers,  and  barges,  and  subtracting  for  the  difference. 
Movements  of  crude  oil  by  pipeline  are  not  reported.  For  survey  descriptions  and  other  detail,  see 
Explanatory  Notes  1.2  and  1.4. 


Note  2.7  Preliminary  Monthly  Statistics 

Data  from  the  Weekly  Petroleum  Reporting  System  (Forms  EI  A- 161,  162, 163,  164  and  165)  are  used  to 
estimate  the  most  recent  monthly  values  for  the  historical  statistics.  Since  some  of  the  weekly  reporting 
periods  overlap  2  adjacent  months,  it  is  necessary  to  use  weighting  factors  in  the  calculation  of  the 
monthly  values. 

To  calculate  monthly  estimates  of  crude  oil  and  petroleum  product  imports,  crude  oil  input  to  refineries, 
and  production  of  petroleum  products  for  a  specific  month,  the  weekly  estimates  are  weighted  by  the 
number  of  days  of  that  month  included  in  each  week,  then  summed. 
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End-of-month  stock  levels  of  crude  oil  and  the  major  products  (motor  gasoline,  distillate  fuel  and 
residual  fuel)  are  calculated  in  a  similar  manner,  but  use  only  the  two  weekly  reporting  periods  that 
cover  the  end-of-week  stocks  before  and  after  the  end  of  the  month.  The  end-of-month  stock  level  is 
calculated  by  first  calculating  the  stock  change  between  the  2  weeks.  The  daily  stock  change  between 
the  two  end-of-week  stock  levels  is  then  calculated.  This  number  is  multiplied  by  the  weighting  factor  of 
earlier  of  the  2  weeks  (the  week  that  covers  the  last  day  of  the  month  of  interest).  This  change  is  added  to 
the  earlier  of  the  two  end-of-week  stock  levels  to  estimate  the  end-of-month  stock  level. 

Preliminary  monthly  estimates  of  domestic  crude  oil  production  are  calculated  as  described  in 
Explanatory  Note  2.2. 

Note  3  Accuracy  of  Petroleum  Supply  Data 

Early  in  1981,  the  Energy  Information  Administration  completed  an  assessment  of  the  accuracy  of 
principal  petroleum  supply  data  series,  *This  assessment  concentrated  on  two  methods  of  analysis: 

•Comparisons  between  EIA's  final  annual  estimates  published  in  the  Petroleum  Statement  Annual 
(PSA)  and  annual  estimates  from  independent  sources. 

•Comparisons  between  EIA's  final  monthly  estimates  published  in  the  PSA  and  EIA's  earlier  estimates 
published  in  the  Monthly  Petroleum  Statistics  Report  and  the  Petroleum  Statement,  Monthly  (predecessor 
of  the  Monthly  Petroleum  Statement). 

Selected  excerpts  from  these  comparisons  are  presented  below. 

Comparisons  of  Annual  Estimates 

All  of  the  systems  that  provide  data  for  the  Petroleum  Supply  Monthly,  except  for  the  weekly  systems, 
try  to  collect  data  from  the  entire  universe  of  their  potential  respondents.  They  do  not  sample,  and  have 
no  sampling  errors.  Inaccuracies  in  the  data  still  occur  because  of  problems  such  as  incomplete  lists  of 
respondents,  errors  in  the  responses,  and  conceptual  errors  in  the  design  of  the  data  systems.  Such 
inaccuracies  are  hard  to  identify  and  even  harder  to  quantify.  Some  understanding  of  the  overall 
accuracy  of  the  estimates  can  be  achieved  by  comparing  estimates  derived  from  independent  sources  of 
data,  as  shown  in  the  following  tables.  Close  agreements  among  annual  estimates  from  several 
independent  sources  support  the  conclusion  that  the  estimates  are  accurate,  and  accuracy  in  the  annual 
estimates  implies  accuracy  in  the  monthly  estimates  that  comprise  the  annual  estimates. 

Crude  Oil  Production 

Comparisons  among  independent  estimates  of  annual  crude  oil  and  lease  condensate  production  lead  to 
the  conclusion  that  the  PSA  estimates  are  probably  accurate  to  within  1  percent. 

Crude  Oil  Imports 

Comparisons  among  independent  estimates  of  annual  crude  oil  imports  lead  to  the  conclusion  that  the 
PSA  estimates  are  probably  accurate  to  within  1  percent.  This  conclusion  is  supported  by  a  study  of  EIA 
and  Customs/Census  import  data  performed  for  EIA.2 

Motor  Gasoline  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  motor  gasoline  supplied  for 
domestic  use  show  that  differences  in  the  estimates  grew  between  1977  and  1979.  By  1979,  the  EIA 
estimate  of  sales  by  refiners  and  the  Environmental  Protection  Agency's  estimate  of  production  had 
grown  about  5-7  percent  larger  than  the  comparable  PSA,  Lundberg,  and  American  Petroleum 
Institute  (API)  estimates.  Research  conducted  by  EIA  in  1979  and  19803  confirmed  that  the  lower 


lAn  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration,  DOE/EI A-0292, 
June  1981. 

2Maxima  Corporation,  Petroleum  Imports  Reporting  Systems,  Preliminary  Draft,  (Silver  Spring,  Maryland: 
February  1980).  Prepared  for  the  Office  of  Energy  Information  Validation,  Energy  Information  Administration, 
U.S.  Department  of  Energy,  Washington,  D.C. 

3Office  of  Energy  Information  Validation,  Energy  Information  Administration,  U.S.  Department  of  Energy,  An 
Evaluation  of  Published  EIA  Gasoline  Supply  Estimates  (Washington,  D.C:  April  1980). 
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estimates  were  inaccurate,  and  identified  changes  in  the  petroleum  industry  that  had  an  adverse  effect 
on  the  PSA  estimate.  During  1980,  EIA  developed  and  tested  improved  procedures  for  collecting 
petroleum  supply  data,  and  implemented  them  in  January  1981.  (See  Explanatory  Note  4.) 


Distillate  Fuel  Oil  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  distillate  fuel  oil  supplied  for 
domestic  use  lead  to  the  conclusion  that  the  PSA  estimates  are  probably  accurate  to  within  1  to  2 
percent. 

Residual  Fuel  Oil  Supplied 

Comparisons  among  independent  estimates  of  the  annual  volume  of  residual  fuel  oil  supplied  for 
domestic  use  seem  to  show  sizable  and  consistent  differences  between  the  EIA  estimates  of  sales  by 
refiners  and  the  PSA  and  API  estimates.  When  imports  of  residual  fuel  oil  by  nonrefiners  are  added  to 
the  refiner  sales,  however,  the  difference  between  refiner  sales  and  the  PSA  estimates  are  narrowed  to 
within  1  percent.  The  comparisons  therefore  lead  to  the  conclusion  that  the  PSA  estimates  are  probably 
accurate  to  within  1  to  2  percent. 


Comparison  of  Estimates  of  the  Volume  of  Crude  Oil  and  Lease  Condensate  Production, 
1977-1979 

Estimated  Volume  of       Comparative  Estimate  as  a 
Production  in  Millions  of  Percent 

42-U.S.  Gallon  Barrels3  of  the  PSA  Estimate 


EIA  Estimate  from  Petroleum  Statement 
Annual  b 

Comparative  Estimates 

American  Petroleum  Institute  Estimate 
from  API  Monthly  Statistical  Report1' 

Census  Estimate  from  the  Annual  Survey 
of  Oil  and  Gas'1 

Oil  and  Gas  Journal  Estimateseof  Total 
Production  derived  from  Monthly  Data 

EIA  Estimate  from  Annual  Survey  of  Oil 
and  Gas  Reserves  (EIA-23)f 


1979 

1978 

1977 

1979 

1978 

1977 

3,121 

3,178 

3,009 

/// 

/// 

/// 

3,130         3,214  3,021  100.3%  101.1%  100.4% 

3,148  3,016  99.1%  100.2% 

3,168        3,165  3,005  101.5%  99.6%  99.9% 

3,102         3,144  3,001  99.4%  98.9%  99.7% 


///  =  Not  applicable 
—  =  Not  available 


"Volumes  are  rounded  to  the  nearest  million  barrels. 

bFrom  Table  6  in  EIA's  Petroleum  Statement  Annual,  1977,  1978,  1979. 

cFrom  issues  of  the  American  Petroleum  Institute's  Monthly  Statistical  Report.  The  annual  values  were  obtained  by 
summing  the  monthly  values  for  each  of  the  twelve-month  periods. 

dFrom  Table  1,  p. 2  of  the  Bureau  of  Census'  Annual  Survey  of  Oil  and  Gas,  1978. 

eFrom  issues  of  the  Oil  and  Gas  Journal.  Monthly  estimates  are  in  thousands  of  barrels  per  day.  They  are  converted  to 
millions  of  barrels  by  dividing  by  1,000  and  multiplying  by  the  number  of  days  in  the  reporting  period. 

fFrom  EIA's  U.S.  Crude  Oil  and  Natural  Gas  Reserves  1979  Annual  Report  (Table  19,  p.  33),  1978  Annual  Report 
(Table  16,  p.  20),  and  1977  Annual  Report  (Table  22,  p.36). 

Geographic  coverage:  the  50  United  States  and  District  of  Columbia  with  adjacent  areas  of  the  Outer  Continental 
shelf. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Crude  Oil  Imports,  1977-1979 


EI  A  Estimate  of  Receipts  at  Ports  of 
Entry  (ERA-60)  from  Petroleum 
Statement,  Annual"0 

Comparative  Estimates 

American  Petroleum  Institute  Estimate 
of  Receipts  as  Reported  by  Refiners0 

Customs/Census  Estimate  of  Receipts  at 
Ports  of  Entry  (Customs  Forms  7501  and 
7502)d 

EIA  Estimate  of  Inputs  of  Foreign  Crude 
at  Refineries  (ETA-87)6 


Volume  of  Millions  of 
42-U.S.  Gallon  Barrels2 


1979 


1978 


2,346         2,323 


1977 


2,380        2,320        2,414 


2,360 


Comparative  Estimates  as 

a  Percent 
of  the  Primary  Estimate 


1979 


/// 


1978 


/// 


1977 


/// 


98.6%      100.1%        97.8% 


2,415 

2,338 

2,431 

101.5% 

100.8% 

100.7% 

2,364 

2,334 

2,431 

99.3% 

100.6% 

100.7% 

///  =  Not  applicable 

aVolumes  are  rounded  to  the  nearest  million  barrels. 

bFrom  Table  1  in  EIA's  Petroleum  Statement  Annual  1977,  1978,  1979.  This  table  also  includes  imports  for  the 
Strategic  Petroleum  Reserve  (SPR)  which  were  7.5  million  in  1977,  58.8  million  in  1978,  and  24.4  million  in  1979. 

cEstimate  equals  the  sum  of  the  annual  estimate  of  imports  derived  from  API's  Monthly  Statistics  Report  (which 
excludes  imports  for  SPR),  and  the  EIA  estimates  for  imports  for  the  SPR  which  are  listed  in  footnote  b  above.  The 
annual  estimates  from  API  data  are  equal  to  the  sum  of  the  API  monthly  estimates  weighted  by  the  number  of  days  in 
each  month. 

dData  on  imports  to  Puerto  Rico  which  are  included  in  the  source  for  these  estimates  have  been  excluded  from  these 
estimates  in  keeping  with  the  geographic  coverage  of  the  table.  Data  are  from  computer  printouts  of  the  Bureau  of 
Census  Report  IM-245-X  dated  April  3,  1980  (1977  and  1978  data)  and  December  19,  1980  (1979  data). 

eEstimate  equals  refinery  inputs  of  foreign  crude  plus  (minus)  stock  increases  (decreases)  of  foreign  crude.  The  data 
for  the  computation  are  published  in  EIA's  Petroleum  Statement,  Annuals.  The  stock  changes  (all  increases)  are 
derived  from  data  on  stocks  of  crude  oil  at  refineries,  bulk  terminals,  and  pipelines  as  reported  on  Form  EIA-90,  plus 
the  increase  in  the  SPR.  This  estimate  excludes  crude  oil  imported  and  not  used  as  refinery  input. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 
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1979 

1978 

1977 

1979 

1978 

1977 

2,573 

2,711 

2.025 

/// 

/// 

/// 

Comparison  of  Estimates  of  the  Volume  of  Motor  Gasoline  Supplied  for  Domestic  Use, 
1977-1979 

Volume  in  Millions  of  Volume  Supplied  as  a 

42-U.S.  Gallon  Barrels8     Percent  of  the  I'SA  Estimate 


EIA  Estimate  from  Petroleum  Statement, 
Annual* 

Comparative  Estimates 

EIA  Estimate  of  Sales  by  Refiners 

(P-306)1 

Environmental  Protection  Agency 

Estimate  derived  from  Production  Datad 

Lundberg  Surveys,  Inc.  Estimate  of  U.S. 
Motor  Gasoline  Sales'" 

American  Petroleum  Institute  Estimate 
of  Deliveries' 


2,708  2,792  2,671  105.2%  103.0%  101.8% 

2,766  2,851  2,706  107.5%  105.2%  103.1% 

2,631  2,746  2,656  102.3%  101.3%  101.2% 

2,579  2,697  2,612  100.2%  99.5%  99.5% 


///  =  Not  applicable 

"Volumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

bDerived  from  Table  2  in  EIA's  Petroleum  Statement  Annual,  1977,  1978.  1979. 

cDerived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refined  Petroleum  Products 
1977,  1978,  1979. 

liThe  estimate  shown  is  derived  by  substituting  EIA  Domestic  Production  values  with  values  of  domestic  production 
tabulated  from  the  Environmental  Protection  Agency  Bq.  Form  3520-2,  "Lead  Additive  Report  for  Refineries."  The  EPA 
production  estimates  are  2,694  million  barrels  in  1977, 2,757  in  1978,  and  2,648  in  1979  as  compared  from  a  summary 
sheet  provided  by  Mr.  Bob  Summerhayes  of  EPA. 

'From  the  mid-June  issues  of  the  "National  Petroleum  News,"  1979  and  1980. 

fAPI  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  motor  gasoline  delivered  from  primary 
storage.  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the  estimates  are 
revised  using  EIA  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API  monthly  estimates  of 
motor  gasoline  multiplied  by  the  number  of  days  per  month. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 

Comparison  of  Estimates  of  the  Volume  of  Distillate  Fuel  Oil  (Including  Kerosene)  Supplied  for 
Domestic  Use,  1977-1979 


Volume  in  Millions  of 
42-U.S.  Gallon  Barrels" 


Volume  Supplied  as  a 
Percent  of  the  PSA  Estimate 


EIA  Estimate  from  Petroleum  Statement 
Annual b 

Comparative  Estimates 


1979 


1,269 


1978 


1.307 


1977 


1,275 


1979 


/// 


1978 


/// 


1977 


/// 


EIA  Estimate  of  Sales  by  Refiners 
(P-306)c 

1,282 

1,275 

1,242 

101.0% 

97.6% 

97.4% 

American  Petroleum  Institute  Estimate  of 
Deliveries'1 

1,291 

1,300 

1,277 

101.7% 

99.5% 

100.2% 

///  =  Not  applicable 

"Volumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

•Derived  from  Table  2  in  EIA's  "Petroleum  Statement  Annual".  1977.  1978.  1979. 

Derived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Repmi  on  Sales  of  Refined  Petroleum  Products, 
1977,  1978,  1979. 

''API  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  distillate  and  kerosene  delivered  from 
primary  storage.  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the 
estimates  are  revised  using  EIA  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API 
monthly  estimates  of  distillate  and  kerosene  multiplied  by  the  number  of  days  per  month. 

Geographic  coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 
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Comparison  of  Estimates  of  the  Volume  of  Residual  Fuel  Oil  Supplied  for  Domestic  Use, 
1977-1979. 

Volume  in  Millions  of  Volume  Supplied  as  a 

42-U.S.  Gallon  Barrels8      Percent  of  the  PSA  Estimates 


EIA  Estimate  from  Petroleum  Statement, 
Annualh 


1979 

1978 

1977 

1979 

1978 

1977 

1,024 

1,095 

1,109 

/// 

/// 

/// 

Comparative  Estimates 

EIA  Estimate  of  Sales  by  Refiners 
(P-306)c 


796 


832 


847 


80.8% 


79.6%         80.1% 


American  Petroleum  Institute  Estimate  of 
Deliveries'5 


1,044 


1,101 


1,114        102.0%       100.5%       100.4% 


///  =  Not  Applicable 


aVolumes  are  rounded  to  the  nearest  million  42-U.S.  gallon  barrels. 

bDerived  From  Table  2  in  EIA's  Petroleum  Statement  Annual,  1977,  1978,  1979.  Refinery  fuel  use,  subtracted  from  the 
figures  in  the  source  referenced  below,  has  been  reinstated  in  these  estimates. 

"Derived  from  Table  1  of  EIA's  December  issue  of  Petroleum  Market  Shares,  Report  on  Sales  of  Refined  Petroleum 
Products,  1977,  1978,  1979. 

API  publishes  monthly  estimates  in  thousands  of  barrels  per  month  of  the  volume  of  residual  fuel  oil  delivered  from  primary 
storage.  The  initial  published  monthly  estimate  is  derived  from  API  sources,  but  in  later  API  publications  the  estimates  are 
revised  using  EI  A  data.  The  values  shown  in  the  table  are  equal  to  the  sums  of  the  initial  published  API  monthly  estimates  of 
residual  fuel  oil  multiplied  by  the  number  of  days  per  month. 

Geographic  Coverage:  the  50  United  States  and  the  District  of  Columbia. 

SOURCE:  An  Assess7nent  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 

DOE/EIA-0292. 


Comparisons  of  Monthly  Estimates  Over  Time 

Inaccuracies  in  petroleum  data  resulting  from  incomplete  or  delayed  reports  from  respondents  and 
from  data  processing  errors  are  usually  eliminated  from  the  final  PSA  estimates.  Such  inaccuracies  can 
still  have  important  effects  on  the  monthly  estimates  published  in  the  Petroleum  Supply  Monthly  and  its 
predecessors.  The  following  tables  compare  the  initial  monthly  estimates  published  in  the  Monthly 
Petroleum  Statistics  Report  and  the  Petroleum  Statement,  Monthly  with  the  final  monthly  estimates 
published  in  the  PSA.  During  1977  -  1979,  the  Monthly  Petroleum  Statistics  Report  was  published  about 
60  days  after  the  end  of  the  reporting  month,  and  the  Petroleum  Statement,  Monthly  was  published  about 
120-150  days  after  the  end  of  the  reporting  month.  The  tables  show  that,  both  in  terms  of  bias  and  in 
terms  of  standard  deviation,  the  later  estimates  are  consistently  more  accurate  than  the  earlier 
estimates.  In  spite  of  this,  the  earlier  estimates  may  have  been  more  valuable  to  users  of  energy 
information  because  of  the  large  difference  in  timeliness. 

For  purposes  of  comparison,  the  Petroleum  Supply  Monthly  is  scheduled  to  be  published  on  about  the 
same  time  lag  as  the  Monthly  Petroleum  Statistics  Report.  Caution  should  be  exercised,  however,  in 
drawing  conclusions  from  this  similarity.  The  Petroleum  Supply  Monthly  uses  improved  data 
processing  procedures  developed  and  successfully  implemented  during  1981.  In  addition,  since  1979, 
EIA  has  greatly  improved  the  accuracy  of  its  60-day  crude  oil  production  estimates  and  is  making 
progress  in  improving  the  accuracy  of  its  60-day  import  estimates. 
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Initial  Monthly  Estimates  of  Production,  Stocks,  and  Imports  of  Crude  Oil  As  A  Percent  of  EIA's 
Final  Published  Estimates  B 
January  1977-  December  1979 


Production 
During  Month 


Primary  Stocks  At 
End  of  Month 


Imports 
During  Month 


Mean      Standard      Mean      Standard      Mean      Standard 
Percent    Deviation    Percent    Deviation    Percent    Deviation 


EIA's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Reportb 


#  98.7% 


1.6% 


#  98.3% 


1.4% 


#  95.4% 


2.4% 


EIA's  Estimates  from  the 
Petroleum   Statement,    Monthly* 


U  99.6% 


0.6% 


100.0% 


0.1% 


U  98.4% 


1.3% 


Initial  Monthly  Estimates  of  Products  Supplied  for  Domestic  Use  as  A  Percent  of  EIA's  Final 
Published  Estimates  a 
January  1977  -  December  1979 


Motor  Gasoline 


Distillate  Fuel  Oil       Residual  Fuel  Oil 


Mean      Standard      Mean      Standard      Mean      Standard 
Percent    Deviation    Percent    Deviation    Percent    Deviation 

EIA's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Reporth  99.9%  1.3%  99.9%  2.3%         #  97.9%         2.7% 

EIA's  Estimates  from  the 

Petroleum  Statement,  Monthly*  100.0%  0.3%  99.7%  0.5%  99.4%  1.2% 

Initial  Monthly  Estimates  of  End-of-Month  Primary  Stocks  As  a  Percent  of  EIA's  Final 
Published  Estimates  a 
January  1977  -  December  1979 


Motor  Gasoline 

Distillate  Fuel  Oil 

Residual  Fuel  Oil 

EIA's  Estimates  from  the 
Monthly  Petroleum  Statistics 
Reportb 

Mean      Standard 
Percent    Deviation 

99.7%          0.8% 

Mean      Standard 
Percent    Deviation 

99.7%          1.1% 

Mean      Standard 
Percent    Deviation 

100.1%          0.7% 

EIA's  Estimates  from  the 
Petroleum  Statement,  Monthly* 


99.9% 


0.2% 


100.0% 


0.1% 


100.1% 


0.5% 


#  Represents  a  difference  from  100%  found  to  be  statistically  significant  at  the  95%  level  of  confidence  (n  =  36). 

"Final  monthly  estimates  are  from  the  "Petroleum  Statement,  Annual"  for  1977, 1978  and  1979.  The  mean  percent  is 
calculated  as  follows:  each  preliminary  estimate  is  first  expressed  as  a  percent  of  EIA's  final  published  estimate, 
these  are  then  summed  and  the  sum  is  divided  by  the  number  of  estimates.  The  standard  deviation  is  the  square  root 
of  the  quantity  computed  by  summing  the  squared  deviation  of  the  percents  from  the  mean  percent  and  then  dividing 
by  the  number  of  percents. 

bBased  on  36  initial  estimates  appearing  in  issues  dated  January  1977  -  December  1979. 

cBased  on  36  initial  estimates  appearing  in  issues  dated  January  1977  -  December  1979. 

SOURCE:  An  Assessment  of  the  Accuracy  of  Principal  Data  Series  of  the  Energy  Information  Administration, 
DOE/EIA-0292. 
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Note  4  Changes  in  Petroleum  Industry  Reporting 

Petroleum  statistics  contained  in  this  report  for  all  years  through  1980  were  developed  using 
definitions,  concepts,  reporting  procedures  and  aggregation  methods  that  are  consistent  with  those 
developed  by  the  U.S.  Bureau  of  Mines.  Research  conducted  by  the  Energy  Information  Administration 
in  1979  and  1980  indicated  that  changes  had  occurred  in  the  petroleum  industry  that  were  not  being 
adequately  reflected  in  EIA's  reporting  systems. 

EIA  reporting  forms,  definitions,  and  procedures  were  modified  beginning  in  January  1981  to  describe 
industry  operations  more  accurately.  Unfortunately,  empirical  information  is  not  available  to  precisely 
measure  the  data  shortcomings  throughout  1980.  However,  estimates  of  the  magnitudes  of  differences 
in  the  major  data  series  are  described  below  to  form  a  basis  for  comparing  1979,  1980,  and  1981  data. 

Motor  Gasoline 

Prior  to  1979,  the  EIA  product-supplied  series  for  motor  gasoline  was  consistently  about  2  percent  lower 
than  the  Federal  Highway  Administration  (FHWA)  gasoline-sales  data  series,  which  is  derived  from 
State  tax  receipts.  This  difference  increased  to  about  4  percent  in  1979  and  5  percent  in  1980.  There  are 
two  primary  causes  for  this  growing  difference.  First,  refinery  operations,  particularly  the  flows  of 
unfinished  oils  and  the  redesignation  of  some  finished  products,  were  not  being  accurately  described  on 
the  EIA  survey  forms.  Second,  a  large  amount  of  gasoline  was  being  produced  away  from  refineries  at 
"downstream  blending  stations"  to  take  advantage  of  provisions  in  regulations  governing  the  amount  of 
lead  that  could  be  added.  These  blending  stations  were  not  reporting  gasoline  production  to  the  EIA 
until  the  data  system  was  changed  in  January  1981. 

Quantitative  estimates  of  the  magnitude  of  the  difference— in  EIA's  gasoline  product  supplied  data  in 
1979  and  1980  have  been  made  by  the  EIA  and  the  American  Petroleum  Institute  (API).  The  following 
table  provides  1979  and  1980  data  as  published  in  the  Petroleum  Statement  Annual,  as  well  as  EIA  and 
API  estimates  of  "recast"  motor  gasoline  product  supplied.  EIA  recast  estimates  were  based  upon 
preliminary  monthly  information  in  the  Monthly  Petroleum  Statement.  The  ranges  displayed  in  the  EIA 
column  reflect  uncertainty  in  the  estimates.  Also  shown  are  the  FHWA  motor  gasoline  sales  statistics 
for  those  years.  EIA  has  recently  published  a  study  of  the  quality  of  these  FHWA  data.1 


'Office  of  Energy  Information  Validation,  Energy  Information  Administration,  U.S.  Department  of  Energy,  Error 
Profile  of  the  Motor  Fuel  Taxation  Data  used  to  Establish  and  Monitor  State  Emergency  Conservation  Targets 
(Washington,  D.C.:  December,  1981). 
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Finished  Motor  Gasoline  Product  Supplied  on  Old  and  New  Basis 
(Thousand  Barrels  per  Day) 


1979 

1980 

EIA 

API 

EIA 

FHWA1 

EIA 

API 

EIA 

FHWA' 

Reported 

Recast 

Recast 

Reported 

Recast 

Recast 

Jan 

6,830 

7,230 

7,084- 
7,246 

6,984 

6,323 

6,789 

6,630- 
6,791 

6,672 

Feb 

7,254 

7,496 

7,389- 
7,568 

7,538 

6,596 

6,983 

6,831- 
7,003 

6,830 

Mar 

7,229 

7,414 

7,301- 
7,463 

7,316 

6,406 

6,753 

6,607- 
6,768 

6,713 

Apr 

7,055 

7,300 

7,187- 
7,353 

7,375 

6,800 

7,014 

6,886- 
7,052 

6,981 

May 

7,213 

7,429 

7,313- 
7,475 

7,428 

6,729 

6,954 

6,823- 
6,984 

7,044 

Jun 

7,191 

7,483 

7,350- 
7,516 

7,441 

6,657 

6,966 

6,824- 
6,991 

7,049 

Jul 

6,902 

7,241 

7,105- 
7,266 

7,299 

6,743 

6,973 

6,960 

7,132 

Aug 

7,330 

7,546 

7,426- 

7,588 

7,619 

6,648 

6,841 

6,828 

7,090 

Sep 

6,881 

7,122 

7,016- 
7,262 

7,232 

6,510 

6,692 

6,962 

6,685 

Nov 

6,791 

7,068 

6,956- 
7,122 

7,142 

6,234 

6,507 

6,516 

6,951 

Dec 

6,730 

7,106 

6,966- 
7,127 

7,064 

6,632 

6,948 

6,936 

6,993 

Average 

7,034 

7,302 

7,183- 
7,347 

7,309 

6,579 

6,882 

6,806- 
6,889 

6,925 

'FHWA  gasoline  statistics  published  in  their  1979  Table  MF-33G,  08-06-80,  contain  aviation  gasoline  as  well  as 
motor  gasoline.  Only  motor  gasoline  data  are  included  in  published  1980  data.  Consequently,  the  1979  data  shown 
above  were  reduced  by  subtracting  aviation  gasoline  product  supplied  quantities  as  published  by  EIA  in  the  1979 
Petroleum  Statement  Annual.  The  1980  FHWA  data  published  in  their  1980  Table  MF-33GA,  August  1981,  did  not 
require  this  adjustment. 


Distillate  and  Residual  Fuel  Oil 

Distillate  and  residual  fuel  oil  refinery  production  statistics  through  1980  were  adjusted  to  account  for 
an  imbalance  between  unfinished  oil  supply  and  disposition.  The  reported  quantities  of  refinery  inputs 
of  unfinished  oils  typically  exceed  the  available  supply  of  unfinished  oils.  It  has  been  assumed  that  this 
occurs  when  distillate  and  residual  fuel  oil  produced  by  a  refinery  is  shipped  to  another  refinery,  where 
it  is  treated  as  unfinished  oil.  This  oil  is  then  reprocessed  rather  than  used  or  sold  as  distillate  or  residual 
fuel  oil. 

For  many  years  (including  1980),  the  difference  between  unfinished  oil  disposition  and  supply  was 
subtracted  from  distillate  and  residual  fuel  oil  production  to  adjust  for  this  discrepancy.  Two-thirds  of 
the  difference  was  applied  to  distillate,  and  one-third  to  residual  fuel  oil. 

Beginning  in  January  1981  this  adjustment  was  discontinued  because  there  was  not  sufficient  empirical 
evidence  to  support  it.  The  following  table  presents  distillate  and  residual  fuel  oil  refinery  production  in 
1980  as  published  (adjusted)  and  on  the  same  basis  as  1981  statistics  are  now  being  completed 
(unadjusted)  to  permit  comparison  between  1980  and  1981  data  series.  Adjusted  distillate  and  residual 
fuel  oil  product  supplied  volumes  differ  from  the  unadjusted  volumes  by  the  same  amounts  as  the 
adjusted  and  unadjusted  production  volumes. 
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Adjusted  and  Unadjusted  Refinery  Production,  and  Unadjusted  Product  Supplied  of  Distillate 
and  Residual  Fuel  Oils,  by  Month  for  1979  and  1980  (Thousand  Barrels  Per  Day) 

1979 


Distillate  Fuel  Oil 

Residual  Fuel  Oil 

Adj. 

Unadj. 

Unadj. 

Adj. 

Unadj. 

Unadj. 

Ref. 

Ref. 

Product 

Ref. 

Ref. 

Product 

Month 

Prod. 

Prod. 

Diff. 

Supplied 

Prod. 

Prod. 

Diff. 

Supplied 

Jan. 

3,043 

3,108 

65 

4,646 

1,912 

1,946 

34 

3,594 

Feb. 

2,888 

2,945 

57 

4,869 

1,792 

1,822 

30 

3,625 

Mar. 

3,019 

3,026 

7 

3,671 

1,719 

1,723 

4 

3,243 

Apr. 

2,945 

2,978 

32 

3,048 

1,639 

1,656 

17 

2,524 

May 

3,066 

3,093 

27 

3,025 

1,586 

1,600 

14 

2,517 

Jun. 

3,153 

3,187 

35 

2,743 

1,548 

1,566 

18 

2,601 

Jul. 

3,305 

3,344 

38 

2,601 

1,575 

1,594 

20 

2,471 

Aug. 

3,321 

3,359 

38 

2,799 

1,584 

1,603 

20 

2,570 

Sep. 

3,354 

3,306 

-48 

2,599 

1,627 

1,602 

-25 

2,584 

Oct. 

3,251 

3,217 

-34 

3,085 

1,629 

1,612 

-17 

2,523 

Nov. 

3,239 

3,200 

-39 

3,208 

1,736 

1,716 

-20 

2,795 

Dec. 

3,221 

3,238 

17 

3,725 

1,894 

1,903 

9 

3,022 

Average 


1980 


Average 


3,152 


3,169 


16 


3,327 


1,687 


1,695 


2,834 


Distillate  Fuel  Oil 

Residual  Fuel  Oil 

Adj. 

Unadj. 

Unadj. 

Adj. 

Unadj. 

Unadj. 

Ref. 

Ref. 

Product 

Ref. 

Ref. 

Product 

Month 

Prod. 

Prod. 

Diff. 

Supplied 

Prod. 

Prod. 

Diff. 

Supplied 

Jan. 

3,013 

3,093 

80 

3,794 

1,771 

1,812 

41 

3,108 

Feb. 

2,766 

2,888 

122 

3,834 

1,773 

1,836 

63 

3,168 

Mar. 

2,557 

2,690 

133 

3,312 

1,584 

1,652 

68 

2,726 

Apr. 

2,460 

2,554 

94 

2,729 

1,595 

1,643 

48 

2,492 

May 

2,474 

2,610 

136 

2,538 

1,509 

1,579 

70 

2,305 

Jun. 

2,646 

2,721 

75 

2,392 

1,575 

1,613 

38 

2,359 

Jul. 

2,689 

2,783 

94 

2,343 

1,480 

1,528 

48 

2,339 

Aug. 

2,461 

2,582 

121 

2,258 

1,444 

1,506 

62 

2,348 

Sep. 

2,686 

2,726 

40 

2,627 

1,495 

1,516 

21 

2,380 

Oct. 

2,589 

2,650 

61 

2,981 

1,512 

1,543 

31 

2,258 

Nov. 

2,703 

2,823 

120 

3,069 

1,579 

1,641 

62 

2,513 

Dec. 

2,891 

3,052 

161 

3,776 

1,660 

1,743 

83 

2,762 

2,661 


2,764 


103 


2,969 


1,580 


1,634 


54 


2,562 


Total  Petroleum  Products 

The  imbalance  between  the  supply  and  disposition  of  unfinished  oils  is  now  reported  as  part  of  the 
reclassified  products  (line  39)  in  the  U.S.  Petroleum  Balance  (Table  1).  Imbalances  between  the  supply 
and  disposition  of  gasoline  blending  components  comprise  the  remainder  of  the  reclassified  in  Table  1. 
These  imbalances  are  reported  as  negative  product  supplied  in  the  Other  Liquids  section  of  the  table  of 
Supply  and  Disposition  Statistics  (Table  2).  Since  these  changes  only  involve  redistribution  of  the 
volumes  of  gasoline,  distillate  and  residual  fuel  oil,  gasoline  blending  components,  and  unfinished  oils, 
the  total  volume  of  petroleum  products  supplied  remains  unaffected  by  them. 
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Note  5  Notes  on  Tables 

5.1  Crude  Oil  and  Petroleum  Products  Overview  statistics  on  the  referenced  line  appear  in  Table  4 
of  the  Detailed  Statistics,  except  where  noted. 

.  Crude  Oil  and  Petroleum  Products  Stock  Withdrawal  (+)  or  Addition  (-),  Petroleum  Products 
Supplied,  Total  Imports,  Crude  Oil  Imports,  Total  Exports,  and  Crude  Oil  Exports  appear  as  labeled  in 
Table  4.  Total  Production  and  Crude  Oil  Production  appear  under  Field  Production  in  Table  4. 

.  Natural  Gas  Plant  Production  is  the  sum  of  Natural  Gas  Plant  Liquids  and  Finished  Petroleum 
Products  Field  Production  in  Table  4. 

.  Petroleum  Products  Imports  is  the  sum  of  Natural  Gas  Plant  Liquids  and  LRGs,  Other  Liquids,  and 
Finished  Petroleum  Products  Imports  in  Table  4. 

.  Petroleum  Products  Exports  is  the  sum  of  Natural  Gas  Plant  Liquids  and  LRGs,  Other  Liquids,  and 
Finished  Petroleum  Products  Exports  in  Table  4. 

.  Total  Crude  Oil  and  Petroleum  Products  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.2  Crude  Oil  Supply  and  Disposition  statistics  on  the  referenced  line  appear  in  Table  1  of  the 

Detailed  Statistics,  except  where  noted. 

.  Total  Domestic  Field  Production,  Alaskan  Field  Production,  SPR  Imports,  Other  Imports  (synony- 
mous with  Imports  Gross  Excl.  SPR),  SPR  and  Other  Primary  Stocks  Withdrawal  (+)  or  Addition  (-), 
Unaccounted  For  Crude  Oil,  Refinery  Inputs,  and  Exports  appear  as  labeled  in  Table  1. 

.  SPR  Ending  Stocks  and  Other  Primary  Ending  Stocks  (synonymous  with  stocks  excluding  SPR) 
appear  in  thousands  of  barrels  in  Table  1. 

.  Total  Crude  Oil  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

•  Total  Imports  appear  in  Table  4. 

5.3  Finished  Motor  Gasoline  Supply  and  Disposition  statistics  on  the  referenced  line  appear  in  Table 
4  of  the  Detailed  Statistics,  except  where  noted. 

.  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

.  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Exports,  and  Product  Supplied  appear  as  labeled  in 
Table  4. 

.  Unleaded  Percent  of  Total  Product  Supplied  represents  the  ratio  of  finished  unleaded  motor  gasoline 
product  supplied  to  total  finished  motor  gasoline  product  supplied,  multiplied  by  100  and  rounded  to  the 
nearest  tenth. 

•  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.4  Distillate  and  Residual  Fuel  Oil  Supply  and  Disposition  statistics  on  the  referenced  lines  appear 
in  Table  4  of  the  Detailed  Statistics,  except  where  noted. 

.  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

.  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Crude  Used  Directly,  Exports,  and  Product  Supplied 
appear  as  labeled  in  Table  4. 

•  Ending  Stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.5  Liquefied  Petroleum  Gases  and  Ethane  statistics  represent  the  aggregation  of  statistics  on 
ethane,  propane,  butane,  butane-propane  mixtures,  ethane-propane  mixtures,  and  isobutane.  The 
statistics  on  the  referenced  line  appear  in  Table  4  of  the  Detailed  Statistics,  except  where  noted. 
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•  Total  Production  is  the  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

.  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Refinery  Inputs,  Exports,  and  Product  Supplied 
appear  as  labeled  in  Table  4. 

•  Ending  stocks  appear  in  thousands  of  barrels  in  Table  2. 

5.6  Other  Petroleum  Products  Supply  and  Disposition  statistics  represent  the  aggregation  of 
statistics  on  natural  gasoline,  isopentane,  unfractionated  stream,  plant  condensate,  other  liquids,  and 
all  finished  petroleum  products  except  finished  motor  gasoline,  distillate  fuel  oil,  and  residual  fuel  oil. 
The  statistics  on  the  referenced  line  are  aggregated  from  Table  4  of  the  Detailed  Statistics,  except  where 
noted. 

•  Total  Production  is  the  aggregated  sum  of  Field  Production  and  Refinery  Production  in  Table  4. 

.  Imports,  Stock  Withdrawal  (+)  or  Addition  (-),  Refinery  Inputs,  Exports,  and  Product  Supplied  are 
aggregated  from  Table  4. 

•  Ending  stocks  are  aggregated  from  ending  stocks  in  thousands  of  barrels  in  Table  2. 

Note  5.7  Table  1.  U.S.  Petroleum  Balance 

•  Lines  (1)  through  (3)  of  Table  1:  Crude  oil  (including  lease  condensate)  production  for  "Alaska," 
"Lower  48  States,"  and  "Total  U.S."  are  calculated  by  calling  the  conservation  agency  in  Alaska  for 
Alaskan  crude  oil  production  during  the  month,  estimating  crude  oil  production  in  the  United  States 
(see  Explanatory  Note  2.2),  and  taking  the  difference  to  equal  production  in  the  lower  48  states. 

•  Line  (5)  of  Table  1:  SPR  imports  are  reported  on  Survey  Form  ERA-60. 

•  Line  (12)  of  Table  1:  "Total  Other  Sources"  equals  crude  oil  stock  withdrawal  (+)  or  addition  (-)  plus 
unaccounted  for  crude  oil  plus  crude  used  as  fuel  and  losses  in  Table  2. 

•  Line  ( 14)  of  Table  1:  Natural  gas  plant  liquids  (NGPL)  "Production"  equals  field  production  of  natural 
gas  plant  liquids  (NGPL)  plus  field  production  of  finished  petroleum  products  in  Table  2. 

•  Line  (15)  of  Table  1:  NGPL  "Imports"  equals  the  sum  of  the  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate  imports  in  Table  2. 

•  Line  (16)  of  Table  1:  NGPL  "Stock  Withdrawal  (+)  or  Addition  (-)"  is  equal  to  the  sum  of  stock 
withdrawal  (+)  or  addition  (-)  of  natural  gasoline  and  isopentane,  unfractionated  stream,  and  plant 
condensate  in  Table  2. 

.  Line  (17)  of  Table  1  equals  the  sum  of  lines  (14),  (15),  and  (16)  of  Table  1. 

•  Line  (18)  of  Table  1:  unfinished  oils  and  gasoline  blending  components  "Stock  Withdrawal  (+)  or 
Addition  (-)"  equals  stock  withdrawal  (+)  or  addition  (-)  for  other  hydrocarbons  and  alcohol,  for 
unfinished  oils,  motor  gasoline  blending  components,  and  aviation  gasoline  blending  components. 

•  Line  (20)  of  Table  1:  "Other  Hydrocarbons  and  Alcohol  New  Supply"  equals  the  field  production  of 
same  in  Table  2. 

•  Line  (21)  on  Table  1:  "Refinery  Processing  Gain"  is  a  balancing  item  equal  to  total  refinery  production 
minus  total  refinery  input  in  Table  2. 

•  Line  (22)  on  Table  1:  "Crude  Used  Directly"  equals  the  sum  of  crude  oil  used  directly  as  distillate  and 
residual  fuel  oils  in  Table  2. 

.  Line  (23)  of  Table  1:  "Total  Other  Liquids"  equals  the  sum  of  lines  (18)  through  (22)  of  Table  1. 

•  Line  (24)  of  Table  1:  "Total  Production  of  Products"  equals  crude  oil  input  to  refineries  plus  field 
production  of  NGPL  and  finished  petroleum  products;  plus  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or  addition  (-)  of  natural 
gasoline  and  isopentane,  unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or 
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addition  (-)  of  other  hydrocarbons  and  alcohol,  unfinished  oils,  aviation  gasoline  blending  components, 
and  motor  gasoline  blending  components;  plus  imports  of  unfinished  oils,  aviation  gasoline  blending 
components,  and  motor  gasoline  blending  components;  plus  field  production  of  other  hydrocarbons  and 
alcohol;  plus  total  refinery  production;  minus  total  refinery  input;  plus  crude  oil  used  as  distillate  and 
residual  fuel  oils  in  Table  2. 

•  Line  (25)  of  Table  1:  "Gross  Imports  of  Refined  Products"  equals  imports  of  LPG  and  ethane  plus 
imports  of  finished  petroleum  products  in  Table  2. 

•  Line  (26)  of  Table  1:  "Exports  of  Refined  Products"  equals  exports  of  LPG  and  ethane  plus  exports  of 
finished  petroleum  products  in  Table  2. 

•  Line  (27)  of  Table  1:  "Net  Imports  of  Refined  Products"  equals  the  difference  between  lines  (25)  and 
(26)  of  Table  (1). 

•  Line  (28)  of  Table  1:  "Total  New  Supply  of  Products"  equals  crude  oil  input  to  refineries  plus  field 
production  of  NGPL  and  finished  petroleum  products;  plus  imports  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or  addition  (-)  of  natural 
gasoline  and  isopentane,  unfractionated  stream,  and  plant  condensate;  plus  stock  withdrawal  (+)  or 
addition  (-)  of  other  hydrocarbons  and  alcohol,  unfinished  oils,  aviation  gasoline  blending  components, 
and  motor  gasoline  blending  components;  plus  imports  of  unfinished  oils,  aviation  gasoline  blending 
components,  and  motor  gasoline  blending  components;  plus  field  production  of  other  hydrocarbons  and 
alcohol;  plus  total  refinery  production;  minus  total  refinery  input;  plus  crude  oil  used  as  distillate  and 
residual  fuel  oils;  plus  imports  of  LPG  and  ethane  and  finished  petroleum  products;  minus  exports  of 
LPG  and  ethane  and  finished  petroleum  products  in  Table  2. 

•  Line  (29)  of  Table  1:  "Refined  Products  Stocks  Withdrawal  (+)  or  Addition  (-)  equals  the  sum  of  stock 
withdrawal  (+)  or  addition  (-)  for  LPG  and  ethane,  and  finished  petroleum  products  in  Table  2. 


.  Line  (30)  of  Table  1: 
supplied  in  Table  2. 


'Total  Petroleum  Products  Supplied  for  Domestic  Use"  equals  total  products 


•  Lines  (31)  through  (37)  of  Table  1  equal  the  respective  products  supplied  in  Table  2. 

•  Line  (38)  of  Table  1:  "Other  Products  Supplied"  equals  the  sum  of  natural  gasoline  and  isopentane, 
unfractionated  stream,  plant  condensate,  aviation  gasoline,  naphtha  <  400  Deg.  F  for  petrochemical 
feedstock  uses,  other  oils  >  400  Deg.  F.  for  petrochemical  feedstock  use,  special  naphthas,  lubricants, 
waxes,  coke,  asphalt,  road  oil,  still  gas,  and  miscellaneous  products  supplied  in  Table  2. 

•  Line  (39)  of  Table  1:  "Total  Reclassified"  is  a  balancing  item  equal  to  the  sum  of  unfinished  oils,  motor 
gasoline  blending  components,  and  aviation  gasoline  blending  components  products  supplied  in  Table  2. 

•  Line  (40)  of  Table  1:  "Total  Product  Supplied"  is  equal  to  total  products  supplied  in  Table  2. 

•  The  sum  of  lines  (41)  and  (42)  of  Table  1,  stocks  of  "Crude  Oil  and  Lease  Condensate  (Excluding  SPR)" 
and  stocks  held  by  the  "Strategic  Petroleum  Reserve,"  equals  ending  stocks  of  crude  oil  in  Table  2.  SPR 
stocks  are  reported  on  Form  EIA-90. 

•  Line  (46)  of  Table  1,  stocks  of  "Refined  Products,"  equals  the  sum  of  LPG  and  ethane  and  finished 
petroleum  product  stocks  in  Table  2. 
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FEDEX 

...a  computerized 
index  to  energy 
statistical  data 
from  the  Energy 
Information 
Administration 


The  Federal  Energy  Data 
Index  or  FEDEX  is  a 
computerized  bibliographic 
file  which  provides  standard 
bibliographic  information 
and  abstracts  for  ail 
publications  produced 
by  the  Energy  Information 
Administration  (EIA). 

FEDEX  is  currently  accessed 
through  the  BRS/USERLINE 
system  (a  commercial  data 
base  vendor)  and  the 
DOE/RECON  system 
(available  to  DOE 
employees,  major  DOE 
contractors  and 
other  Federal  agencies). 


For  additional 
information,  contact: 

Energy  Information 

Administration, 
US   Department  of  Energy, 
National  Energy 

Information  Center,  EI-22, 
Forrestal  Building.  1F-048, 

Code  J-  ? 
!000  indppporWtce  Avenue, 
Washington,  D  C   20585 
(202)  252-8800 


Oil  Data 


.  . .  from  the 
Energy 
Information 
Administration 
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Weekly  Petroleum  Status 
Report 

Monthly  Petroleum  Statement 
(Annual  also  available) 

Monthly  Petroleum  Statistics 
Report 

Availability  of  Heavy  Fuel  Oils 
by  Sulfur  Content 

Supply,  Disposition,  and  Stocks 
of  Ail  Oils  by  P.A.D.  District 
and  Imports  into  the  United 
States  by  Country  (Annual) 

Deliveries  of  Fuel  Oil  and 
Kerosene 

Sales  of  Liquified  Petroleum 
Gases  and  Ethane 

Petroleum  Refineries  in  the 
United  States  and  U.S. 
Terntones 

U.S.  Crude  Oil,  Natural  Gas, 
and  Natural  Gas  Liquids 
Reserves  (Annual) 

The  Oil  and  Gas  Drilling 
istry 


hronoloqy  of  Oil  and  Gas 


Residential  Energy  ^n* 

Consumpeon  Survey: 

m  and 
Expenditures 
Part  I  National  Data 
Part  H  Regional  Data 

The  National  Interim  Energy 
Consumption  Survey : 
Exploring  the  Variability  in 
Energy  Consumption 


Substitution  of  Coal  for 
and  Gas  in  the  Indus 
Sector 

A  Comparison  erf  Energy 
Expenditures  by  Elderly  and 
Nonelderiy  Households— 
J  975  and  1985 

Fuel  Choice  for  Heating  New 
Single  Family  Homes 

International  Energy  Annual 

Monthly  Energy  Review 

Annual  Report  to  Congress, 
Volumes  I,  II,  III 

Short-Term  Energy  Outlook 

Costs  and  Indexes  for 
Domestic  Oil  and  Gas  Field 
Equipment  and  Production 
Operations,  1980 

Monthly  Petroleum  Product 
Price  Report 

Petroleum  Market  Shares: 
Report  on  Retail  Sales  of 
Gasoline 

Petroleum  Market  Shares: 
Report  on  Sales^fli 
Petroleum  Produc 

Prices  and  Margins  of  No  2 
Distillate  Fuel  Oil 

Weekly  Oil  Update 

Performance  Profiles  of  Major 
Energy  Producers 

Annual  Energy  Balar 

State  Energy  Data  Report 


For  ordering 
information,  contact: 

U.S.  Department  of  Energy. 
Energy  Information 

Administration 
National  Energy 

Information  Center,  EI-23. 
Forrestal  Building,  IF-048, 

Code  H-6~ 
1 000  Independence  Avenue. 
Washington,  D.C.  20585 
\202)  252-8800 
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Natural  Gas  Annual 

Gas  Supplies  of  Interstate 
Natural  Gas  Pipeline 
Companies  (Annual) 

Statistics  of  Interstate  Natural 
Gas  Pipeline  Companies 
(Annual) 

U.S.  Imports  and  Exports  of 
Natural  Gas  (Annual) 

Natural  Gas  Monthly 

Underground  Storage  of 
Natural  Gas  by  Interstate 
Pipeline  Companies 
(Annual) 

Underground  Natural  Gas 
Storage  in  the  U.S.  (Annual) 
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For  ordering 

Information, 

U.S.  Department  of  Energy, 
Energy  Information 

Administration, 
National  Energy 

Information  Center,  El- 23, 
Forrestal  Building,  IF-048, 
Code  E-  5„ 

1 000  Independence  Avenue, 
Washington,  D.C.  20585 
(202)  252-8800 


Analysis  of  Economic  Effects 
of  Accelerated  Deregulation 
of  Natural  Gas  Prices 

Nonresidential  Buildings 
Consumption  Survey:  Fuel 
Characteristics  and  Conser- 
vation Practices 


Performance  Profiles  of 
Major  Energy  Producers 
(Annual) 

Main  Line  Natural  Gas  Sales 
to  Industrial  Users  (Annual) 

U.S.  Crude  Oil,  Natural  Gas, 
and  Natural  Gas  Liquids 
Reserves  (Annual) 


An  Analysis  of  the  Natural 
Gas  Policy  Act  and  Several 
Alternatives 
Part  1  Current  State  of 
the  Natural  Gas  Market 

Annual  Report  to  Congress, 
Volumes  I,  II,  III 

Short-Term  Energy  Outlook 
(Quarterly) 

International  Energy  Annual 

Monthly  Petroleum  Statement 
(Annual  also  available) 

Monthly  Energy  Review 

Sales  of  Liquified  Petroleum 
Gases  and  Ethane  (Annual) 

Cost  and  Indexes  for  Domestic 
Oil  and  Gas  Field  Equipment 
and  Production  Operations 
(Annual) 

Residential  Energy 
Consumption  Survey: 
Consumption  and 
Expenditures 
Part  I  National  Data 
Part  II  Regional  Data 

The  National  Interim  Energy 
Consumption  Survey: 
Exploring  the 'Variability  in 
Energy  Consumption 

Substitution  of  Coal  for  Oil  and 
Gas  in  the  Industrial  Sector 

A  Comparison  of  Energy 
Expenditures  by  Elderly  and 
Nonelderly  Households— 
1975  &  1985 

Fuel  Choice  for  Heating  New 
Single  Family  Homes 

The  Natural  Gas  Market  under 
the  Natural  Gas  Policy  Act 

Intrastate  and  Interstate 
Supply  Markets  under  the 
Natural  Gas  Policy  Act 

Natural  Gas  Pipeline/ 
Producer  Contracts: 
A  Preliminary  Analysis 

The  Oil  and  Gas  Drilling 
Industry 

Annual  Energy  Balance 

State  Energy  Data  Systems 
(Annual) 

Nonresidential  Buildings 
Energy  Consumption 
Survey:  Building 
Characteristics 
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